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CHAP. L 


T he Deſcription of the Engine, and 
' how to uſe it ſafely. 


AA Ts a Braſs Cylinder hollow within, ſbut up at the 
bottom, and open at the top. 

BB. Als another hollow Cylinder of the ſame bigneſs as the 

other, but much ſhorter , being to cover and ſhut 

the ſame by applying both their gapertures to one 
another, as you may ſee in the Scheme. 

CC. Are two Appendices or Ears caſt to the Cylinder, 
AA. as the Tronions of a piece of Ordnance. 

DDDD. Are two pieces of Iron put upon the Appendices CC. 

at one end, and the Iron bar EE. at the other. 

EE. Is an Iron bar put through the ends of the Iron 
pieces DD. and ſo may eaſily be taken off or \put 
01, when we have a mind either to open or to ſhut 
up the Engine. 

FF. Are two Screws, which being fitted to the holes in 
the bar EE. ſerve to preſs both the Cylinders 
AA. BB. againſt one another. | 

GG. HT: another hollow Cylinder made of Glaſs,” Pewter, 
or ſome other Material, fit to receive thoſe things 
that are to be boiled : this being filled and 
with a cover exaly ground to it , and 
pon it with a Screw , as you ſee in the Fignre, 
3s to be included in the Cylinders AA. BB. with 


water all round about it. 


O uſe this Engine with conveniency and eaſe, it 
ought to be fitted in a Furnace built an; pur- 
poſe for-it, and ſhould: go in -as; far as erp 

pendices -CC : fo the fire _ underneath, _ 
| | ws 
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Screws FF well faſtned, you may boil your meat as long 
as you pleaſe, without Ln of waſting it by the ex- 
halation of the volatile parts. 

It is to be noted, that ſuch a long and ſlender ſhape 
is better than any other for ſuch an Engine , becauſe it 
may be kept ſhut with leſs ſtrength : for it is well 
known, that the wider an aperture 1s, the more ſtrength 
is required to keep the cover from being lifted up by 
the inward preſlure. 

It is to be noted alſo, that the cover BB muſt have 
ſome depth, that being filled with water, it may always 
keep ſome moiſture in a: circular piece of paper , which 
is to be put in the joynt 11: for the two CylinderFean 
never be ground to one another ſo exaGtly as to keep in 
Liquors when highly compreſt, unleſs there be ſome pa- 
per put between them, and that paper cannot ſtop it 
exactly neither , unleſs it be wet : yet the depth of the 
faid cover BB ought to be but little , that the Engine 
being almoſt all cloſed in the Furnace, it may the better 
receive and keep the heat. 

This Engine 1s, without doubt, fimple enough, and 
eafic enough to be kept in order 3 but the miſchief is, 
that it is much more troubleſom to look into it than 
mto ordinary pots: and becauſe it doth more or leſs 
effect, according as the included water is more or leſs 
compreſt , and according as the heat alſo is greater or 
I» 3 it may fometunes happen, that you will draw your 
meat before it is ready enough 3 and ſometimes too you 
may burn it : It was therefore neceſfary to find out 
me way how to/know both the quantity of the inward. 
preffure, and the degree of heart. - 


To know the Quantity of the inward Preſſure. 


- You muſt have a little pipe open at both ends, as 
HH :' this being foddered to a bole in the cover BB , is 
' tO beſtoptat the ropwith alittle valyeP exactly ground 
Wit; and/fitted-alſo. witlt a paper between. Thus uſt 
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be kept down with an Iron rod LM, one end of which 
mult be put into an Iron ſtaple LG faſtned to the bars 
EE, ws the-other end kept down by a weight N to 
be hung upon it nearer or further from the valve, ac- 
cording as you would have it keep it leſs or more ſtrong- 
ly down upon the end of the pipe to reliſt the lels or 
greater preſſure from within , much after the manner as 
a —_— is hung upon an ordinary Roman balance or 
Stilyard. | 

To prevent the drying of the paper of this valve, I 
take a little pipe OO tyed about with hemp, and thruſt 
it down into the pipe HH, fo that one end reacheth 
pretty far into the water in the Engine: whence it. 
comes to paſs, that if ſome of the ſaid water be loſt, the 
inward preffure will nevertheleſs drive up water through 
the ſaid pipe OO againſt the valve P, which makes the 
ſaid valve more cxa@, and more fit toſhew whether any 
thing gets out that way. 

The pipe HH muſt be but flender , that it may be 
kept ſhut by a little weight : in the Engines I have hi- 
therto imployed, this pipe is about : of an inch over, ſo 
that its aperture to an aperture I inch over is as 4 to 
25 : therefore being more than ſix times leſs , it may be 
kept ſhut with a — more than ſix times lighter too. 
Now according to the Experiments of Mr. Boyle in his 
continuation of Phyfico-mechanical Experiments , the 
ordinary preſture of the Air againſt a hole 1 inch over 
is about 12 pounds, and therefore # is about 2 ponnds 
againſt the aperture of the ſaid pipe HH. The rod LM is 
12 inches long, an = as _ L —_ I _ 
ſo that 1 pound weight hanging at M , as muc 
upon tr wilteo P S 12 pounds could do, if diredly 
laid upon the faid valve; and fo it cannot be lifted up, 
unleſs the inward preſlure be fix. times ſtronger than the 
ordinary preſſure of the Air. Therefore when there is 
one pound weight hanging in M, and yet the water 
gets out under the valve, one: may conclude that-the 
inward preſſure is about cight _ ſtronger than the ords- 

2 nary 
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ary preſſure of the Air , becauſe it lifts up not only the 
weight N, which is equal to 6, but alſo the rod LM, 
which I have found by tryal equal to .4 pounds or two 
preſſures againſt the valve : and fo by increaſing or leſ- 
ſening the weight , or by removing it from one place to 
another, one may always know near enough how ſtrong 
the inward preſſure ts. 

The ſame Pipe HH is alſo very commodious to fill up 
the Engine with water after it is ſhut by the Screws: 
and the pipe OO-is not to be put 1n till the Engine be 
perfely filled with water by the pipe HH. 


To know the Degree of Heat. 


TI wiſh I had been able to make a Thermometer dt- 
vided-as it ſhould be, to ſhew preciſely by how much 
the heat is increaſed- or diminiſhed : and I believe by 
that means , comparing the ſeveral degrees of heat with 
the quantity of the effe& thereby produced , one might 
diſcover ſeveral things about the Nature both. of heat 
and of the Materials wrought upon : but for want of 
time and other neceſlaries for that deſign, I have in- 
ſead of it uſed another way very eafie , and yet exact 
enough for all the uſes here ſpoken of. I hang a weight 
tO a thread about three foot long, ſo that every ſwing 
makes about a ſecond , and [ let fall a drop of water in- 
toa little cavity: made for that purpoſe at the top of it, 
and I tell how many times the hanging weight will move 
to and fro before the drop of water is quite evaporated: 
and [ take care that the place where [ put the drop may 
be clean , becauſe a little greaſe will conſiderably hinder 
its evaporating. 

So being. able to know the degrees both: of heat and 
preface in. the Engine, one may eaſily order it ſo as to 
do the effeCt juſt as defired,: if it hath but once been try- 
ed how powerfully it works? For you need but take the 
quantity of coals found out by Experience to be the 
-molſt convenient : ſet it-in the Furnace under the En- 

| g1ne, 
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gine , leave the doors and'the' regiſters of your' Furnace 
open till the heat is come to your intended d| : then 
you are to ſhut both the doors and the regiſters, that 
the fire may be choaked, and ſo let- your Vellels cool ; 
but you muſt alſo have laid upon the rod LM as much 
weight as is neceſlary to. make. the intended inward 
orotfare > and you may be ſure that by always keeping 
the ſame rule, the effe&t will be found always very near 
the ſame: at leaſt I can aſſure you, that I have miſſed 
very often when I went to work at a venture; but ſince 
I have found out ways thus to rule me, I have always 
ſucceeded very well, unleſs by ſome miſchance. * - - 
Yet it is to be noted, that if we would put 1nto the 
pot much leſs meat than it can hold, the-preſſure 1n this 
could not be made fo great as in the Engine : and in- 
deed I had ſometimes pots broken. by: the ambicat water 
preſſing upon them: harder than they: could: bear: 'the 
weight hanging from-the rod LM could not-give me any 
notice of the preſſure. in the. pot 3 therefore: it will: be 
better to put in tov much. than too. little meat- or if 
you pleaſe to-4o-all exa&ly,.and loſe nothing, 'you may 
follow the dire&ions given-Chap.2. Exper: 12; 1:11 2:7 
Becauſe it would:be a hard matter at Sea to make ruſe 
of the contrivance deſcribed afore to. know'the quanti 
of preſſure, for that the motions of the Ship would ſhake 
the; weights and open the valve Þ.:: you mult-inſtead' of 
that leave your. Balmeume Marie: empty enough , that 
the intended heat may juſt make! the intended-inward 
preſſure: For Example , if you will make ten preſſures 
1n your Engine with a degree. of heat that may dry up 
the drop of water in 5 ſeconds, you are to put in- your 
Engine but .; of the water it can. hold; .and-give bur. the 
laid degree of. heat, and you may be ſure that the in- 
ward preſſure. will: he:about'ten times as-great as the 
ordinary- preflure of ; the Air, as you:may. ſee Chap. 2. 
- Exper, 16. By that means you-may (inſtead of the Iron 
rod and of the weight) faſten. the little valve Þ with a 
Screw 3; and that will be very eafte, if the little pipe =_ 
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be caſt with ſmall A ices as the Cylinder AA, only 
things need not be ſtrong here , becauſe the aperture 1s 
but little. 

It will not be requiſite to know all the ſeveral quan- 
tities of Water neceffary to make all the ſeveral degrees 
of preſſure, with all the ſeveral degrees of heat ; bur, 
for ordinary uſe, it will be enough to keep always the 
ſame quantity of water in the Engine , and find by ex- 
perience what degree of heat will be neceſlary for every 

ration with fuch a quantity of water. | 

I wiſh I had been able todo things as well as I have de- 
ſcribed them here , then I could preciſely fay what quan- 
tity of coals or wood 1s neceflary for every operation ; 
but my affairs being always uncertain, I have. built no 
Furnaces, but have always ſet my Engine in a Chimney- 
corner , and put the fire in the ſaid corner between the 
Chimney and the Engine. So it is very. likely E have 
not kept the fire fo well as might be done in a good 
Furnace : nevertheleſs I will venture to give an account 
of ſeveral things I have already done with this Engine, 
becauſe that will be a good help ſtill to find more eafily 
the quantity of fire fit for other Engines to be made 
hereafter. ' I behieve alſo that the proportion between 
two ſeveral operations will be the ſame in all Engines. I 
have found, for Example, that the quantity of coals ne- 
cellary to boil Mutton is by 2 lefler than the quantity 
neceflary' to boil Beef : So when you have found by ex- 
perience what quantity is neceffary to boil Beef in any 
Engine, you muſt take leſs by. when you will boil Mut- 
ton in the fame Engine, and fo proportionably for other 

10ns. | | 

But before I come to give an account of the Expe- 
riments, I think it' will not be xmproper to ſay , that 
after I had made the firſt Balrex Marie ſhut by Screws, 


I had a mind. to. make another ſhut without any Screws 


by the help of a great oval Valve applied inwardly, but 
that may be taken =_ out becauſe of its oval ſhape, 
which hath been deſcribed for the Wind-gun in the 


Honoura- 
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Honourable Mr. Byyle's Book 'about Phyſico-mechanical 
Experiments printed this year 1680. That Balreun: 
Marie is 6 inches over, and 18 inches deep , fo that I 
can put in a pot that will hold 9 or 10 pounds of meat 
together : but becauſe the great Valve was not made: 
ſtrong enough to keep its figure exactly, paper cannot 
make it titez I did always make uſe of leather for that 
purpoſe 3 and becauſe leather melts in ſuch hot water, 
it cannot hold long, and the inward preſſure drives it 
away , and the water gets looſe. - Nevertheleſs when I 
have met with good ſtrong leather of an equal thicknes, 
[ have been able ſometimes to ſoften the biggeſt bone of 
a Leg of Beef without ſpoiling the meat z but ſometimes 
alſo, when the leather was not good, the meat was ſpoil- 
ed, and-the bones could not be foftned ; therefore I uſe 
that Engine but ſeldom : however if ſuch could be made 
that would hold with paper alone without leather, this 
latter way might be better than the firſt, becauſe the 
ſprings of the Iron hold not long, fo that we muſt look 
to faſten the Screws from time to time z but it1 this 
latter Engine you might be ſure that the greater the in- 
ward preſſure is, the harder would the valve be ſhut : 


- nevertheleſs I would adviſe you rather to ſhut the Bal- 


eune Marie with Screws, till the Work-men be more 
$kilfal in the making ſuch valves, 2 ) ; 
Thus much for the Deſcription of the Engine, and the 
ways how to uſe it ſafely : I ſhall now come to the Ex- 
periments from whence you — ſome of its Pro- 
prieties and Utes 3 but becauſe fome of the Experunents 
gave occaſion to ſome Phyſical Obſervations, I thought 
it would not be amiſs to-relate then, though they had 
no connexion with the fubject in band”; I have therefore 
diſtinguiſhed them by the Character, that they may be. 
left by thoſe who. care not for ſuch things. | 


CHAP. 
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CHAP. IL 
Experiments for Cooks. 


EXPERIMENT JI. 


Une 2. having filled my Pot with a piece of a Breaſt 
of Mutton, and weighed ſeven ounces of Coals, I 
ighted the firez the heat came to ſuch a degree as to 
dry up a drop of water in 3 ſeconds time , and the in- 
ward preſſure was about nine times ſtronger than the 
ordinary preſſure of the Air: I let the fire go out of it 
ſelf, and the Veſſels being cooled, I found the remain- 
ing coal to weigh about half an ounce : ſo that there 
had been but 6: ounces conſumed; nevertheleſs the meat 
being taken out , was found to have contratted an em- 
tical taſte, and the juyce of it did not turn te 

a Gelly ſo ſtrong as when the meat 1s not over-done. 


EXPERIM. IZ 


June 4. I repeated the ſame Experiment , and I took 
but 6: ounces of coals; but by blowing I made ſuch a 
heat , that a drop of water would evaporate in lefs than 
2 ſeconds, the remaining coals did not weigh full half 
an ounce , and the inward preſſure was a little greater 
than in the former Experiment. Now although the 
quantity of coals had been lefler at this time, the meat 
was neverthelefs much more burnt than the other , be- 
cauſe, I believe, I had blown the fire more briskly. 


« EXPERIM. 1IL 


June 6. I repeated the ſame Experiment, and took 
but five ounces of coals, and gave juſt heat enough to 
dry up the drop of water in 4 ſeconds, the inward preſ- 
ſure 
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ſure as before , then the Mutton was very well done, 
the bones ſoft, and the juyce a ſtrong Gelly : fo that 
having had occafion to boil Mutton ſeveral times ſince, 
I have always obſerved the fame rule, and never miſled 
to have it in the ſame condition, which I take to be the 
beſt of all 3 becauſe, if the coction was lefler, the bones 
could not be foft ; and if it was ſtronger, the Gelly be- 
ing ſofter , could not be ſo nouriſhing. Yet I do not 
think that the perfeQion in this caſe is limited to a little 
more or leſs : but I believe rather that Mutton may be 
conſiderably more boiled, and be very good (till ; yet 
I had always rather to under-do'it a little than over-do 
it , becauſe when it is over-done , there is no remedy ; 
and if ſome pieces of bone be not ſoft enough, it is very 
eaſie to put them again with new meat. 


EXPERTIM. IV. 


Jane 9. 1 made the Experiment with a Breaſt of Beef, 
and took ſeven ounces of coals : I urged the fire till one 
drop of water would dry up in 3 ſeconds, and the in- 
ward preſſure about nine times as ſtrong as the ordinary 
preſſure of the Air: the coals that were not conſumed 
did weigh about three quarters of an ounce , and the 
Beef was very well boiked , although there were ſome 
parts of the bones not quite ſoftned : yet I would not 
adviſe people to beſtow any more fire to boil Beef, be- 
cauſe it is always very eaſie to boil the. bones again : 
and I had rather ſeveral times boil the meat but as much 
as may be neceſlary to take it off from the bones, be- 
cauſe afterwards the bones may without any danger be 
boiled aſunder, as you may ſee by the following Expett- 


ments. 
EXPERT AMI 


June 12, Idid put Mutton and Beef together into my 
pot , and made the fire but with three ounces of coals z 
and though I preſt the fire pretty briskly., I could m 

| C | ma 
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make the inward preffure above three times ſtronger 
than the ordinary preſſure of the Air, and the heat but 
ſuch as to make a drop of water to evaporate in go fe- 
conds: The Veſlels being cooled, I found the Mutton 
ready enough to pleaſe moſt people 3 but the Beef was 
undoubtedly too raw for any body : the Juyce did not 
turn to a Gelly, though 1 had put no water to it. 

[ believe that the preſſure and the heat in this caſe 
were (o little, rather for want of having: well fitted the 
Engine, than for want of coals; for I have obſerved 
fince that time, That the better the Engine is cloſed, 
the more beat it acquireth with the ſame quantity of 
coals. WH | 

June 13. I repeated the ſame Experiment, and filled 
the Pot partly with raw fleſh, and partly with ſome of 
the fleſh boiled the day before. I took but four ounces 
of coals, and having increaſed. the fire as briskly as I 
could , I made the inward preſſure but five times {tron- 
ger than the ordinary preſſure of. the: Air, and the heat 
but ſuch as to make a drop of water to evaporate in 40 
ſeconds: the coals that remained not conſumed, did not 
weigh above two drams:: the meat was very well done 
and tender ; but the bones did not at all ſcem ſofter than 
before , although thoſe of the day before had already 
endured the fire of ſeven ounces of coals, three the firſt 
day and four the ſecond, 

- June 15. I repeated the ſame Experiment , and did 
put into the Pot the meat that had already been boiled 
twice, and alfo raw fleſh : at which time I imployed five 
ounces of coals ; but I preit the fire ſo gently, that the 
heat could never make a drop of water to evaporate in 
leſs than two minutes or 120 ſeconds. The fire being 
gone out of it ſelf, I found the meat done enough, and 
that which had endured the fire of twelve ounces of 
coals was very good (till, without Empyreume, and the 
bones not at all ſoftned : So I found that it was very 
ealie to dreſs fleſh without bones, ſince it may be left up- 
on the fire three times as long as is neceflary , and yet it 
will not at all be ſpoiled. E XP E- 
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EXPERT M. V I. 


June 16. 1 made the ſame uyal with bones, and took 
thoſe very bones that had been thrice boiled with; the 
meat of the/laſt Experiment : theſe being, put imo. a glals- 
pot with fat of Mutton alone-that-had.been alread . boil- 
ed, I ſhut to the Engine , then havi > ſuch 
a heat ap 60? ry a drop of water CR and. the 
inward; preſſure nine times ſtronger than! the ardiaary 

prefluxe of the Air , 1 did, quickly ppt. out all hey fe; 
and the bones. were found, very well (ofined. . | 
again incloſe the ſame” bones in the ſame pot bh the 
ſame fat of Mutton, and added to them a vew piece of 
bone that had never beet boiled , and having givenithe 
fire, as before , I found. the new piece of bam: well {oks- 
ned, and all he reſt ſill very goods”, 

Jane 17. 1 did for the third-time inclols zhe fame 
bones in the ame pot , and again; a new , Piges pf. bone 
quice raw : and having given. agam the awe heat, I 

ound the new piece - well ſoffmed , x and ad Fs 
reſt not at all inpaired--: - 

I repeated: agam the fame. Experiment with the Lac 
bones and the _ of Muttonz bnut at this time 1 
made a ſtronger and! tonger fire : and it fell out, that 
the firſt, bones were! almott brought quite to 2- porger, 
and.-ſmele of burning; yet the taſte. did-nax/ ſeem ſo un- 
plealing as when flethiis ſo burnt. - As for the fat, it bad 
no ill taſte at all, only it feemed to be a little ſofter than 
ſome of the ſame fat that had been bailed but once : fol 
cannot tell whether by much boiling one may not make 
it charge its nature} but I arvTure it would _—_ more 
time than T can beſtow; -419h 
- The three ffirſt' Coctions mentioned in this. Experi- 
ment are fufficient to ſhew that bones, ,as well as fleſh, 

may. be boiled at leaſt three times as Jong as there is need, 
and: yet; they will -be in.-na. danger-of, buraing : fo it is 
plain© thati the moſ;earclels ard unexactt perſons will be 
og 1 to-agil ther alupder, - 


Propric ties. 
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Proprietiers. 

Before I proceed I mult take notice, that in the fifth 
Experiment ſome bones that had endured the fire of 
twelve ounces of coals; were not at all ſoftned to ſenſe, 
although five ounces of coals may be enough to produce 
that effeft : from whence it appears , that the weighing 
of coals would fignifie but little , unleſs w&did at the 


ſame time obſerve how briskly we augment the fire 3 for 


there would be always danger of doing the meat more or 


leſs than we interid : and we may reckon this as a Pro- 
priety of this Engine, That the more briskly we preſe the 
fire , the more effe@ it produceth with the ſame quan- 
tity of coals. | | | 

' Fhis Experiment put me in mind-to make another that 
might manifeſtly ſhew, that the inward preſſure is a great 
help to. advance co@ion : therefore I took two little 
Veikls very like one another, and well faſtned'by Screws, 
one of them was well ſoddered every -where, but the 
other had a little hole left in its cover for the vapors to 
get out. Theſe Veflels beirig filled with'water and meat 
after the ſame manner, and put together in the ſame Bath 
of Sand, and'left there in arr equal heat for three quar- 
ters of an hour, I'took them off both together, and found 
that the meat that had been exa&ly ſhut up, was rather 
over thari under done';z but the other was a great deat 
t0O raw: therefore we may teckon.this alſo amongſt the 
Proprieties of this Engine , That the greater the inward 
preſſure #s , the greater effe® is produced by the ſame 
heat and in the ſame time. 


EXPER M. VIT, 


Having found ſome difference between Beef and'Mut- 
ton, the one being harder to-be boiled than the other, 
E had.a mind to ſee whether there would not be ſome 
difference alſo between fleſh of the ſame kind, but of 
different ages: therefore Fane 44 I took Lamb and: filled 
two Glaſſes! with it ,'and- put ſome' water/into one'of 
them. Now. ſince five ences of coals /have been enough 

ta: 
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to boil Matton , I took but four ounces and half for the 
Lamb, —_— would be more eafie to be boiled. I 
preſt the fire as briskly as I could, but a drop of water 
would not dry away in tefs than 11 or 12 ſeconds : the 
inward preffure was eight tifs ſtronger than the ordi- 
nary prefture of the Air : (the heat was but fo little, 
which may be becauſe the greater ſhare of the coals had 
been- once already kindled) the fire being gone out by 
little and little} I found but one dram of coals that had 
not been conſumed. In' the Glaſs without water the 
bones were ſoftned at fome of the ends only ; but in the 
Glaſs with water the bones were all very ſoft : yet the 
meat was much lefs ſavoury than in the other Veſſel. 

This Experiment cauſed me to think 3, 1. That the 
bones of young beaſts require almoſt as much fire as thoſe 
of old ones to be boiled. 2. That water is a diflolver 
fit to ſoften bones, but that it impairs the taſte.. 


EXPEREM VHI. Propriety. . 


That I might know pretty near what difference may 
be found as to the perfeCtion of the Operation when the 
fire goes out of it ſelf, or when it is all taken off and: 
quenched as ſoon as the heat is come to the intended de- 
mY » July 5. I filled again two glaſs-pots with Lamb, as 

efore , and having kindled a great deal of coals, I preſt 
the fire till a drop of water would dry away in 3 ſeconds, - 
and preſently I took off all the fire : I found the bones in. 
the Pot without water a little ſofter than in the former 
Experiment, and in the Pot with water I found them all 
very ſoft, but the meat was not at all ſpoiled: So I think 
it is near the ſame to preſs the fire with 4" ounces. 
of coals ſo as to dry away a drop of water in 10 ſe- 
conds, and: then lit the fire go out of it ſelf, or topreſs 
the fire witheſix or ſever ounces of coals, and then take 
#t all off as ſoon as a drop of water drys away in 3 ſe- 
conds : therefore the ſame proportion may be obſerved 
1 other Operations. For Example :- If T were to. make 
an: Operation that might/be pertormed with a quannty: 

of: 
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of coals that could. make the Engine hot enough to 'dry 
a drop of water in 20 ſeconds, leaving afterwards the 
fire togo qutof it {elf > and if I would fave time, I ſhould 
make a good. fire that the heat might. quickly come to 
dry a drop of water in &' ſeconds, .and prelently take 
away -1 thefire : and ſon all other __— _— 
ing (till the: proportion as Io #0 35 yet I confets. this 
Rule is not Cd , neither doth the matter in 
hand require fuch a Mathematical exacneſs. 

When I fay nothing of the inward. preflure, as in this 
Rule, it is to be underſtood that it ought to be always 
equal. | 

EXPERITMAM. IX. 


July 11. I took a Rabbet, and having filled with it 
two Glaſs-pots, and put ſome water in one, and none in 
the other, I kindled five ounces of coals, and having 
preſt the fire till a drop of water would dry away in 
4 ſeconds, I let the fire go out of it felf. The Veſlels 
being cooled, I found the Rabbets bones well foftned 
in the Pot with water ; but in. the other. they were all 
very hard : yet the fleſh having been well ſeaſoned, it 
was as tender and ſavoury as any Palty can be 3; but in 
the Pot with water it reliſhed not fo well by a great 
dcal. : 

By this Experiment I ſaw that Rabbets bones are har- 
der than thoſe of Mutton: and F was more fully ſatisfied 
that water helps much the ſoftning of bones. 


EXPERIM. X. Propriety. 


I took another Rabbet, aud having ſhut it up, as in the 
former Experiment, I kindled five ounces and half of 
coals 3 but the paper in the joynt of it having been ſpoil- 
cd, the —_ preſſure was not as ſtrong, again as the 
ordinary preſſure of the Air, becauſe the water could get 
out; and for that reaſon alſo the heat could not well -be 
kept: for , notwithſtanding the quantity of coals irj, this 
Experiment was greater , the drop of. water was twenty 

timcs 
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times longer evaporating than in the former Experiment: 
So that we may reckon this for a Propriety of this Engine, 
That the greater the inward preſſure is, the leſs quantity 
of coals is required to give a certain degree of heat. The 
Rabbet was very tender, but the bones were not at all 
ſoftned, no not in the Glaſs where I had put water ; but 
ſome that had been boiled the day before, and put again 
to be made more ready, were found very well ſoftned. 

By this Experiment I ſaw, that although ſome boiled 
bones do not ſeem to be ſoftned at all : yet they have got 
a great preparation towards that, though it doth not 
appear to fenfe. 


FX EAI. F2 


July 13. Ttook an old male and tame Rabbet, which 
is ordinarily but a pitiful ſort of meat : I ſeaſoned it, and 
put it into two Glals-pots: T kindled fix ounces of coals, 
and preſt the fire till the drop of water would evaporate 
in leſs than 4 ſeconds: the inward preſſure was about fix 
times ſtronger than the ordmary preflure of the Air. The 
fire being gone out of it ſelf, I found the Rabbet very 
ready , and the bones foftned, and it was as ſavoury as 
young Rabbets ule to. be : the Juyce of it turned to a 
good Gelly : ſo that I think this to- be the quantity of 
fire moſt fit to boil Rabbets. 


EXPERINM. XII. Propricties. : 
Auguſt 12. I put Pigeons into two little Glaſs-pots,, 


weighing them one after another, beforel incloſed them in: 
their frame : I preſt the fire till the dropof water would dry. 
away in 5 ſeconds, and the inward prefſure was ten times. 
as (ſtrong as the ordinary preſſure of the Air. Fhe Vellels 
being cooled, I found both the covers ſticking pretty 
faſt to their Pots : fo-that it was apparent that the Air 
within the ſaid Pots was rarified , and that fomething. 
had got out of them. F weighed them. one after the. 
other being well dried, as 1 had done before the boiling,,. 
and I found that one of them (whercin I had put, by. 


weight, 


6 
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weight, an eighth part leſs of meat than the Veſſel 
could contain of water) was exatly the ſame weight as 
before, and the-bones were very tender, and the Juyce 
a ſtrong Gelly without Empyreume. The other Pot 
(wherein I had put a greater weight of meat than it 
could hold of water) was grown heavier, and the Juyce 
in it was not ſo well congealed as in the other. It is 
very like that the great quantity of meat being too much 
rarified in this Pot had opened the cover, ſo as to admit 
ſome of the water from the Balnewm Marie which had 
increaſed the weight and diluted the Gelly ; but in the 
firſt Pot the rarefation of the meat was able only. to 
drive out a little Air without any ſenſible opening of the 
cover. | 

From this Experiment I think we may conclude, that 
one Propriety of this Engine is, That if we boil Pigeons 
fo as to make the drop of water dry away in 5 ſeconds 
with an inward preſſure ten times as ſfirong as the ordi- 
nary preſſure of the Air, the weight of the meat in the 
Pot muſt be but 7 of that which the Pot can hold (ſeven 
pounds of meat , for example, in a Pot that can hold 
eight pounds of water) for by that means the preſſure in 
the Pot is as ſtrong as in the Engine; and yet nothing 
is loſt. 

In the ſixteenth Experiment you may ſee that the wa- 
ter being taken in the ſame weight, would do the ſame 
effect : ſo that ſome people would think that all other 
bodies ſhould be alſo taken in the ſame weight, becauſe 
thoſe that would take up leſs room upon the ſcore of 
their ſpecifick gravity , will by the ſame reaſon expand 
themſelves ſo much the more 3 but this would be a great 
miſtake : for I have tryed Chap. 6. Exper. 3. that Spirit 
of Wire, though of a leſſer ſpecifick gravity than Vine- 
gar , will nevertheleſs rarifie a great deal more by heat. 
. Therefore (if we will be very exact not to loſe any thing, 
and to have the intended preſſure in the Pot) we muſt 
find by experience how far and how powertully other 
bodies will rarifie , as in this Experiment I have tound it 


for 


XUM 


A New Dizeſter. 17 


for Pigeons, to fill afterwards the Pot accordingly. 

At the ſame time I had in another Engine ſome of the 
ſame Pigeons a boiling : the heat was ſuch , that it dryed 
a drop of water in 3 ſeconds; but the inward preſſure 
was but five times as ſtrong as the ordinary,greffure of the 
Air. The Veſflck being cooled, I found Me bones not 
quite ſo ſoft as in the other Engine}, though they had 
been in a greater heat : yet they were almoſt all fit to be 
eaten. | 

This Experiment makes me believe , that we may rec- 
kon this amongſt the Proprieties of this Engine, That it 
is almoſt the ſame thing to have the drop of water dry 
away in 3 ſeconds and five preſſures , as to have it dry 
away in 5 ſeconds, and ten preſſures in the Engine, 

So: people may find out by experience in any. other 
caſe what quantity of preſſure may do inſtead of a cer- 
tain quantity of heat : and if one had'an exa& Thermo- 
meter as I have ſaid in Chap. 2. one might perhaps draw 
from thence great lights for other things, | 

I fay beſides, that this Experiment ſhews that good 
Balnea Marie fitted to hold preat 'preſſures, would 
ſave a great deal of fire : for we have ſeen Exper. 10. that - 
the greater the inward preſſure 1s, the leſs coals will ſerve 
to bring the Engine to a certain heat: and now we ſee 
that ſuch a degree of heat raiſed with lefs coals, may 
produce a greater efte& , than if we had been forced to 
beſtow more coals for it where this preſſure is wanting, 


FISH EXPERIM. XI. | 

June 15. I took a Macquerel and put it in a Glafs-pot 
with green Gooſberries;z I included the Pot in the En- 
gine, and with four ounces and-two drams of coals [ 
brought the heat to dry away the drop of water 1n 10 fe- 
conds, and the inward preſſure was feven times as ſtrong 
as the ordinary preſſure of the Air. The fire being gone 
out by little and little, I found that the — coals 
weighed abour two drams: the fith was. very ready and 
firm, though the bones were fo ſoft, as not to be felt in 
w_ D __ eating: 
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cating : the fiſh , before it was boiled, did weigh nine 
ounces, and after boiling not above ſeven : ſo that I 
had two ounces of good Juyce, which would have been 
thrown away, if the fiſh had been boiled after the or- 
dinary way : and moreover the taſte was a great deal 
better, the Wlatile Salts not having got away, or been 
diſſolved in water : the Gooſe-berries had. a very good 
taſte, and nothing of burning, : 


EXPERIM. XIV. 


June 19. I made the ſame tryal with a Pike, and 1 - 


gave the fire, as in the former Experiment : the fiſh was 
ound. very ready, and its fleſh firm, and the bones ſoft, 
though they ſeemed ſomewhat harder than thoſe of the 
Macquerel. A Gentleman having taſted of this, 1nqui- 
red whether it was the diſſolving of the bones that made 
the fiſh ſo ſavoury : this perfwaded me, that my think- 
ing ſuch fiſh better than ordinary , was not out of pre- 
occupation. The Juyce of the: Pike came to a ſtrong 
Gelly , which did not happen to that of the Macquerel. 
I cannot tell whether this difference proceeded. from 
the nature of the fiſh, or from the temperature of the 


Air. 
EXPERTIM. XV. 


June 20. I took a great Eel, and having ſbut it up, as 
T uſe, I kindled four ounces and half of coals, fo that the 
drop of water did dry away in 6 feconds, and the in- 
ward preſſure was ſeven times-ſtronger than the ordinary 
preſſure of the Air : the fire being gone out of it ſelf, 
the Eel was found very ready, ſo was the skin and bones, 
and all without Empyreume; butits-fleſh was not fo firm 
as that of other fiſhes : the juyce did not congeal, which 


I think did proceed from the exceſs of fire rather than 


from thenature of this fiſh, ſince its skin ſeems very fit 
to make Gelly. All theſe Experiments make me believe 
that all fiſhes may be made ready almoſt with the ſame 
degree of heat. 

E X P E- 
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PULSES. EXPERIM. XVI 


Fely 2. -1 put Beans in a Glaſs-pot, ſome of which were 
raw , and the other had been boiled already with Harts- 
horn : I poured a little water into the pot to ice the 
difference between thofe Beans that would lye m the 
water, and thoſe that would be at the topof them aboye 
the water : I kindled the fire ſo as to dry away the drop 
of water in 5 ſeconds, and the inward preſſure ten times 
ſtronger than the ordinary preflure ofthe Air 3 I took 
away the fire prefently , and the Veſlels being cooled, 1 
found all the Beans very ſoft, and no difference between 
thoſe that had been boiled twice, and thoſe that had 
been but once ; but thoſe at the top were full of wrin- 
kles and more favoury than thoſe in the bottom which 
were ſwelled with water : the skin was very ſoft, ex- 
cept a very thin one which *was ſomewhat harder : fo 
——_ it would be needleſs to take oft the skin of ſuch 

ans. | 

By this Experiment I was morexconfirmed , that Ali- 
ments un this Engine may , when they are ready, be 
kept upon the fire a great while without danger. 

Propriety. 

Ia the chore comic Rata I was careful not 
to lay upon the rod LM more weight than was necefla- 
ry to make the inward preſſure ten times ſtronger than 
the ordinary preſture of the Air : fo that the Balnenm 
Marie being pretty hot , the great quantity of water 
was able to lift up the little valve at the top of the Pipe 
HH, and it ran ſlowly that way till I took off the fire 3 
but when the fire was quite gut, nothing more could 
get out, though the heat was (till ſuch as to dry away 
the drop of water in 5 ſeconds. So its plain , that the 
remaining water had now room enough in the Engine 


to expand it ſelf, and that ſuch a degree of heat could 


not make it preſs ſtronger than ten ordinary preſlures of 
the Air. Therefore I was deſirous to ſee how Jarge that 
room ought to be: to that end 1 opened my Engine: 

D 2 with 
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with ſo much warineſs, that 1 loſt no water 3 and ha- 
ving weighed all that I found in it, I ſaw that there had 
been loſt : or little leſs 3 becauſe out of eight ounces 
which I had firſt put into it, I found above ſeven re- 
maining. Therefore we may reckon this amongſt the 
Proprieries of this Engine , That if we put into it ; of the 
water it can hold, and make ſuch a beat as to dry away the 
drop of water in 5 ſeconds, the inward preſſure ſhall be ten 
times ſtronger than” the ordinary preſſure of the Air. Aﬀer 
that ſame way one may find by experience how much 
room muſt be left empty for any other preſſure and for 
any other degree of heat we have a mind to make, and 


that will be neceſſary to know at Sea,as I have ſaid Chap.2. 


EXPERIM. XVII. 


Faly 15. I put ſome green Peaſe into two little Glaſs- 
pots, and poured water into one of them almoſt enough 
to cover the Peaſe, into the other I poured no water - 
I prefled the fire till the drop of water would dry away 
in 4 ſeconds, and the inward preſlare was ten times as 
ſtrong as the ordinary preſſure of the Air. I took off 
the fire, and the Veſlels being cooled, I found the Peaſe 
extremely well ſoftned : thoſe without water had given 
jayce almoſt enough to cover them; their colour was 
of a dark red , and their ſmell and taſte had ſomewhat 
of burning 3 in the other pot the Peaſe were green till 
and had a very good taſte, but not fo high as thoſe 
without water. Having melted ſome freſh Butter , the 
taſte of the Peaſe without water did not ſeem to me too 
itrong with ſuch a Sauce, I liked them better than the 
other : Yet it will be bettgg not to boil Peaſe fo much, 
theſe having endured ſo much heat as would ſoften 
bones. The Peaſe which I had put-in with the Cods were 
very ſoft and good, but the inner rinds of the Cods were 
not atall altered, though they had endured ſo much hear. 

This Experiment ſeems to prove, that water is the 
beſt thing to hinder the burning of the Peaſe ; but. [ 
bcheve that if many other things were added to fill up 

the 
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the ſpaces between the'Peaſe, it would do as well for 
that purpoſe :*for I have tryed another time, that having 
boiled Gooſe-berries at the ſame time in the ſame pots 
both without water, with thisonly difference ,that in one 
pot the Gooſe-berries were erffire, and in the other they 
were bruiſed 3 it came to paſs, that the entire ones had - 
contracted much Empyreume , though their glaſs was 
much emptier, and ſo the preſſure in 1t could not be fo 
great 3 but thoſe that were bruiſed and did fill up the 
pot with their own juyce , 'had no taſte of burning. 
Therefore I would adviſe you ,"for the better ſucceſs of 
this Experiment, to fill up the fpaces with the juyce of 
other Peaſe, becauſe being already fatiated with the taſte 
of the Peaſe, it will not rob thoſe new ones that are to 
be boiled in it, 

This Experiment ſhews, that many digeſtions may be 
perfeted a great deal, better in this Engine , where we 
may fill up the Glaſs, thag in the ordinary way where 
much room muſt be left empty. It might alfo ſuggeſt 


good thoughts about -the nature of the Empyreume 3, 


but it is better to ſtay for further tryals. 


CHAP. MS 
Experiments for Voyazes at Sea. 


EXPERJIA & * 


HE greateſt inconveniency in long Voyages at Sea: 

*comes , according: to the moſt common opinion, 
from the Vicuals, which having been kept falted a great 
while, have loſt their volatile and ſpirituous parts, ſo that 
the remaining groſs and terreſtrial ones are apt to make 
a groſs and terreſtrial blood which cauſeth the Scuryy : 
Therefore it is likely , that Gellies being made of vola- 
tile parts, and eafie to be digeſted, would” be apt-to. 


carrect that defe&t of -the ſalt meat 5 but they uſe to y 
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ſo dear and ſo hard to be made, that it is rare to get 
any at Sea : this made me believe that # would be a 
good thing to find a way how to make them every 
where ealie and cheap. Therefore . 

June 18. I took Beet-bQaes that had never been bail- 
ed , but kept dry a long time , and of the hardeſt pare 
of the Leg : theſe being put into a little Glaſs-pot with 
water, I included in the Engine, together with another 
little Glaſs-pot full with bohes and water too, but in 
this the bones were ribs, and had been boiled already. 
Having preſt the fire till the drop of water would dry 
away 1n 3 ſeconds and ten preſſures, I took off the 
fire, and the Veſlels being cooled, I found very good 
Gelly in both my pots; but that which was made out of 
ribs, had a kind of a reddiſh colour, which , I believe, 
might proceed Fo ehe medullar part z the other Gelly 
was without taſte or colour , like Harts-horn Gelly 
therefore I do not ſee any reaſon why it ſhould not have 
the ſame effet ; and I may ſay, that having ſeaſoned it 
with Sugar and Juyce of Lemmon, I did eat it with as 
much pleaſure , -and found it as ſtomachical as if it had 
been Gelly of Harts-horn. | 

Though this Experiment be moſt neceſlary at Sea, 
yct it will be very uſeful upon Land too : Gellies being 
every where good for ſeveral diſeaſes, it will be very 
Convenient to be able to makeeafily for one penny more 
than we could buy tor a ſhilling. 


EXPERTM. IL 


I filled again a Glaſ-pot with water and ſome of the 
hardeſt bones of a Leg of Beef : in another Glaſs-pot 
I put the bones of a Breaſt of Mutton that had been 
boiled already , but not ſoftned. Having ſhut them 
both in the ame Frame, ſo that one was no more con- 
{trained than the other, and having incloſed them in 
Balneo Marie , I preſt the fire till, the drop of water 
would dry away 1n 9 ſeconds ; but then it fell out, that 
als little Valve 'P not holding, becauſe I had put leather 


to 


* 
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to it, all the'water-fromthe Balnenw Mavie gotont wittt 
ſo much violence, that I was ſurpriſed at 1t > yet this 
Jaſted about a minute, beeauſe the' apertnre was but 
little. No tor- but at the ſame time the water in 
the Pots did expanit it ſelf too and- rar over; for F 


| _ 


be better (till to- provide Murtton-bories than! Beek bones, 

2. That x would be to: no: parpofe to-.undertake after 

the ordinary way to make Beef.bones gelly, becanſe it 
requireth ſuch a great heat, and ſo much water would 

be loſt by evaporation. 3. That Gelly is of a contexture X 
much more diffiule to be' evaporated than ordinary water, 


EXPERIM 31% 
June 23. I put the ſame Beef-bones into the ſame Por 


with new water , and the weight' of the water was as. 
much again as thar of the bones': m the other Por I put 
Griſtles with double their weight-of water too. Having. 
increaſed the fire till the _ of water would dry away” 
1n 3 ſeconds, and the inward preſſure ten times ſtronger 
than the ordinary preſlure of the Air, I kept the fire ſo 
for four or five minutes more , and then I took it off ;, 
and the Veſlels being cooked, I found the bones pretty 
brittle, but the liquor was n6t thiek'chough to be called 
Gelly : yet I believe if that which had been ſpent in the 
former boiling had been there ſti]], the Gelly had been 
ſtrong enongh. The Grifles in the other Pot were al- 
moſt que melted:dowr, and were trirned to-a (trong. 
Gelly trom the bottom of the Pot to ——. 
ut. 


XUM 
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but above that the liquor was no thicker than in the 


other Pot. 

This Experiment made me think : 1. That one pound 
of Beef-bones might afford about two pounds of Gelly. 
2. That it would be better to provide Grifles , becauſe 
they are wholly glutinous, and will diſſolve in water; 
but becauſe water is not ſo heavy, the Griſles will fink 


and ſtay in the bottom , and imbibe juſt as much water 


as is neceſſary to make a Gelly. 3. That it is the Ce- 
ment that unites the parts of the bones which is diſſolved 


in the water to make it a Gelly : fince after that the 
bones remain brittle. i | 


EXPERIM IF. - 


June 29. 1 put wore bones into two little Glaſs-pots 


than was neceſlary to congeal the water they were in : 
. one was with Beef-bones, the other with Mutton-bones. 
I increaſed the fite till the drop of water did dry away 


in 3 ſeconds, with the inward preſſure ten times ſtronger' 


than the ordinary preflure of the Air. I kept the fire to 
that degree about a quarter of an hour, and then took 
off but part of it , leaving the reſt to keep the heat yet 
longer. The Veſlels being cooled, I found very good 
Rroth without Empyreume in both the pots, But it did 
not turn to gelly, which , Ithink, could not proceed 
but from too much boiling : ſince in the former Experi- 
ments with leſs bones and leſs heat I had got a ſtrong 
Gelly. | 

F at this Experiment it appears, that the degree of 
heat is much to be obſerved to make a great quantity 
of Gelly, and that it is not enough to keep it from bur- 
ning 3 for it might for all that be much over-done. Now 
that degree of heat which is beſt of all, cannot be found 
but by ſeveral Experiments. 


EXPERIM. LY 


June 29. I put Beef-bones into one of the little Glaſs- 
pots with ain equal weight of water 3 into the other [- 


pur 


XUM 


A «New Digeſter.: c 25 
put as much Ivory as I could;, with-water to fill up the 


dry away in 6 ſeconds with the inward- preſſure / twelye 


_ times asgreat as the ordinary:preflure: ofithe Airz thenT | 
took off the firegas faſt as I could.,-and'the Veſlels being 


cooled, I found that the Pot with Ivory had been broken, 
becauſe the Ivory that was crowded in it, lwelling by hu- 
midity and heat, had been ſtronger than the Pot': the 
Ivory was grown brittle, In the other. Pot the bones 
were not ſoftned/yet but-in: ſome Apophylſes:: the liquor 


was not-congealed neither , .except-in- the bottom 3-but 


the next| day being, a little cooler ,-I found it turned all 
to aGelly, .and I poured it upon ſeyeral glaſs Plates that 
it might dry : the next day July 1. though it had been 
evaporating 24 hours, I found it; melted;again;, -becauſe, 
as I think, the: weather was a little warmer; :I:uſed it to 
glue a broken glaſs which did, ſince that time, hold very 
well, and can be waſhed as well as if it had never been 
broken. _ | "3; 
From this Experiment I judged ; ; 1.. That the heat 


i had been too weak, as in the foregaing it had been too 


ſtrong : and fo to bring the bones to. a goad'gelly, the 
fire ſhould be augmented, as in Exper. 1. or thereabout. 
2. 1 was more fully perſwmaded' that i# is the'glne of the 
bones which-is diſſolved to make gelly.: :3.. 1 fannd: tha 
very few glutinows parts are: ſufficient 16 congeal much 
water 3 for though this had been congealed, in Summer- 
time in a Garret, yet when it was dryed I had:ſo ſmall 
4 quantity of glue remaining, that I was ſurpriſed: at 
it. . 4. I found that « very little heat is enongh to hin- 
der theſe congelations, and therefore in all. appearance 
the quantity of gelly would be mmch greater in Winter 
than in Summer-time from the ſame quantity of Ma- 
terials. 5. That ſuch Congelations: are 'very differing 
from thoſe that are made meerly. by cold , ſence-the Ire 
ſwinss at the tap, but Gelly ſinks to the bottow of. the 
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| To'uſe the glue here {poken-a K muſt be kept Sire, 
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and when we have occaſion to uſe it, we muſt diſſolve 
ſome of it with three or four drops of clean water to wet 
the brims of the glaſs, and then joyn them, as before, as 
exactly as we can ; the ſame may be applied to China- 
diſhes, Ivory, Amber, and ſuch other brittle bodies. 


EXPERITIM VL 


July 1. I filled two glaſs-pots, the one with one ounce 
of ſhavings of Harts-horn and two ounces of water , the 
other with an ounce of Whitings bones and two ounces of 
water. Having continued the fire till the.drop of water 
would dry away in 7 ſeconds with the inward preſſure 
twelve times ſtronger than the ordinary preſſure of the 
Air, I took off the fire preſently, and the Veſlels be. 
ing cooled, I found a very ſtrong gelly in the Pot with 
Harts-horn: I gave ſome of it to a perſon that makes 
ſuch Gellies pretty often, and ſhe ſaid that there muſt be 
ſomething more in this than in hers, becauſe this had 
both ſmell and taſte pretty ſtrong ; but in hers there was 
neither of them. I think this difference did proceed only 
from 'the Spirits and volatile Salts that are kept in by 
means of :the Engine faftned with Screws, and that fly 
away in the ordiwary boiling : and from thence it is very 
probable, 'that this new gelly hath 'much more virtue in 
x. Fhe blarts-horn alſo was all very ſoft ; but in the or- 
dinary way it n brought but to a powder: that feels hard 
berween the SY NEGut : 

' In the -othir Pot the fiſh-bones were quite ſoft , but 
the-lignor would not congeal : yet being dryed, there 
was found ſome glue remaining, but in ſmall quantity, 
em wot,fo frong a5 that df Beef bomes. ' 
21g 14.9: Go XP BBQ AM KID, WW 

- Jaly 2. F- Glled two glef6-pots , the one with half an 
eunce of Harts-horn and twe ounces and half-of water, 
the other with bones and water im the- fame (proportion 
as five to one, and the bones were {ſhaved as well-as+the 
Harts-hora. © Having augitented the! fire till 'the'drop of 


water. 
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water would dry away in 5 ſecogds with ten preſſures, 
I took it off; quickly ; the next day I opened the Veſlels, 
and found that in the pot with bones the liquor was but 
little thicker than water 3 in the other there was a.gaod 
gelly , but not fo ſtrong as that in.the foregoing Experi- 
ment : I heated it -again, and as ſoon as it was melted 1 
filtrated it and ſqueezed.-it as well. as I could, and- I; fer 
the remainder'a- drying , (that remainder being 'dryed 
after a weeks ticve was found to meigh 2%. draws « fo 
that all the congealing parts dramn from the Hart;+ 
born did weigh but 1. drams, and that had, been enough 
$0 congeet 2. ownces of liquor which it 16 times as much 
weight ) the liquor that had -been-filerated did in 2-ſhort 
time turn to a gelly muck ſtronger than  Harts-horh - 
gelly uſes to be : therefore I believe I may be confident 
that a certain quantity of Harts-horn: will -congealfive 
times its weight of water ; and it may-\be by praGtifing 
there will be found ſome degree: of heat. that will make 
more : but though we could dono more, yet this-would 
be a conſiderable thing , ſince in'the ordinary ways-the 
quantity of gelly is leſs by half and not ſo good ,;;and-it 
requires much. more fire, and' time , and freſh.-water, 
which is of conſequence: ati Sea :,For although, I muſt 
needs have water to make gelly after my way, that'wa- 
ter.is not loſt, ſince it remains all in the gelly ;. but if you 
make it afteggthe ordinary way , above. three-quarters of 
the water will evaporate away. \oVs, 


EXPERIM VIIL _ 
Having found by the laſt Experiment that Harts-horn 


doth yield ſo much gelly more than the 'bones do, I had 


a mind to try whether th reaſon of it was'not becauſe 
the degree of heat was fit for Hart-horn, but not ſtrong 
enough for bones : Therefore I repeated the ſame Expe- 
riment with the ſame circumſtances, but at this time I 1n- 
creaſed the.fire till the drop of water would dry away ig 
4 ſeconds: and the: Veſſels being cooled , I found the 


gelly of Harts-horn pretty good ſtill, but the FO 
E 2 _ TY 
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the bones was not very thick : yet I found ſome gelly 
after I had poured out gently the over-ſwimming liquor, 
but that liquor weighed above -an ounce : ſo I thought 
that truly the bones do not contain ſo much _— 
parts-as Harts-horn doth. Having filtrated and ſqueez- 
ed the matters of both my Pots, I kept the remainders 
of them aſunder each in a 'glaſs well ſtopt , for fear they 
ſhould dry , and about two weeks after I found them 
fermented , and of the ſame ſmell and: faſte as Parmezan 
Cheeſe, and very fit to be eaten with bread. When [ 
had ſhewn ſuch Harts-born to the Royal Society , they 
judged that in all likelihood , being in that condition, it 
would yield more Spirits and more eafily than' uſually it 
doth. The bones were in all things very like the Harts- 
horn, and ſome time after worms were generated in 


them , which 'did not happen to' the Harts-horn : fo that. 


it being uſual to ſee worms generated in good rather 
than in bad Cheeſe, it ſeems that in this the bones have 
ſome advantage above the Harts-horn , as well as the 
Harts-horn is to be preferred to them for the quantity of 
zelly it yields. | | | | 

Having found ſome difference both for the quantity 
and for the readineſs in drawing Gellies from ſeveral 
Bodies, as alſo for the ſtrength of that kind of glue, 7 
believe there might be found a difference in ſeveral 
other Proprieties of them ;, and ſeeing og bodies are 
but congealed liquors, it is likely, that if people would 
go on with this tryal and draw Gellies from ſeveral 
parts of the ſame Animal, and from ſeveral Animals 
of the ſame kind, but of different ages, and from ſeve- 
ral kinds of Animals that live a great deal longer one 
than the other , as from Harſh and Rabbets; and then 
if they would compare all the ſeveral proprieties of thiſe 
Gellies with one another, it is likely, I ſay, that it 
wonld be a great help towards making a better Theory 
#han hitherto we have about the canſes of the laſting- 
neſs of our life : and ſuch a Theory would, it may be, 
prove of more conſequence than many. people are. apt to. 
believe. From. 
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From all the Experiments contained in this Chapter, 
I think it very likely, that if people would be perſwaded 
to lay by Bones, Griſtles, Tendons, Feet, and other parts 
of Animals that are ſolid enough to be kept without Salt, 
whereof people throw away more than would be necef- 
fary to ſupply all the Ships that E-glard hath at Sea; 
the Ships might always be furniſht with better and chea- 
per Victuals than they uſe to have. And I may ay, that 
fach Vicuals would take up leſs room too, becauſe they 
have a great deal more nouriſhment m them in propor- 
tion to their weight. This is plain in Harts-horn, which 
will make five times its weight of gelly, (which is ac- 
counted to be of a great nouriſhment) and yet afterwards 
it will turn to a ſubſtance very like Cheeſe which cannot 


be eaten in great quantity. p 


E XPERIM. IX. 


June 20. I boiled two Macquerels in the ſame manner 
as hath been deſcribed Chap. 2. Exper. 13. fo that their 
bones were ſoft : then left one dry in the open Air, and 


- having kept it- for eight days,*though in very hot wea- 


ther, it was not corrupted at all 3 but another piece 
—_ kept in the ſauce was corrupted before three 
ays. : 
[ had a mind to try afterwards, whether an ordinary 
boiling would have the ſame effe& : and to that end 
Fane 26. I boiled a Macquerel after the ordinary way, 


and having ſet it todry , as I had done with the other, I 


found that it would ſtink in leſs than four days. From 
this Experiment I believe it appears , that this Engine 
would be uſeful to dry Victuals ſo as to keep them with- . 
out Salt, and without lofing-their juyce , and it may be 
fach Victuals will prove much more wholefom than ſalt 
Vittuals that are ſo much uſed at Sea. "EM 


EXPERIM. X 


This Engine being fo uſeſul to hinder the waſting of 


freſh water by evaporation, I thought jt might alſo in 
ſome- 
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ſome--aſes make Sea-water ſerve inſtead of freſh water : 
Having therefore diffolved one dram of Salt in forty 
drams of water , (which I have heard from Mr. Boyle to 
be much the ſame proportion of Salt as is in Sea-water) 
I took an ounce of dry Peaſe, and having put them in a 
glaſs-pot with double their weight of the ſaid falt water, 
I included them in the Engine. I blew up the fire till 
the drop of water would evaporate in 4 ſeconds, with 
an inward preſſure ten times ſtronger than the ordinary 
preſſure of the Air. The Veſlels being cooled , I found 
that the Peaſe had imbibed all the water, and were very 
well ſoftnedz and Dr. Xirg having taſted the ſame, found 
them very ſavoury and not too much falted : it is very 
hkely that Beans and all other Pulſe will do the fame. I 
think therefore that in ſupplying a Ship with Vidtuals, 
we may reckon that the Pulſe will change double their 
weight of Sea-water into freſh water , or at leaſt make it 
ſerve for nouriſhment as well as if it bad been freſh, and 
this may diminiſh very much the quantity of freſh water 
Ships muſt be incumbred with. If people ſhould uſe Sea- 
water to boil Peaſe in after the ordinary way , it would 
come to paſs, that the evaporation waſting but the watry 
parts, would make the Peaſe exceeding falt , and beſides 
that, they could never be well ſoftned. : 
I did alſo try whether Sea-water could be uſed to make 
Gellies, therefore I put ſome of the ſame ſalt water into a 
pot with an equal weight of Mutton-bones; and having 
increaſed the fire, as I uſe to make Mutton-bones gelly, I 
found a very ſtrong gelly indeed , but it was too (alt by 
a great deal, the quantity of congealing parts being ſo 
little, that it cannot much contemperate the ſaltneſs of the 
water: I think therefore that Sea-water ſhould be min- 
gled with double its weight of freſh water to make gelly 


withal. 
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CHAP. IV. 
Experiments for Confeftioners. 
 _EXPERTIAM. IT. 


Une 27, I put Cherries into two Pots, in one of them 
there was water enough to cover the Fruit 5 to the 
other I added nothing at all : having forced the fire till 
the drop of water would dry away 1n 40 ſeconds, with 
the inward-preflure 3 times ſtronger than the ordinary 
preſſure of the Air, I found the Cherries very well bot- 
ed, a: thoſe had much juyce where I had added no-wa- 
ter ; ioſe with water had much more liquor, ' but their 
talie: was more wateriſh. | PA ee 
The next day I put ſome of theſe-Cherriesto' dry in 
the open Air, and I put ſome alſo to boil again with 
Gooſe-berries, to ſee whether a new boiling would fpoil 
them ; I blew up the fire till the drop of water would dry- 
away in 10 ſeconds, with the inward preſfare eight times 
ftronger than the ordinary preſſure of.tha&vAir, and after 
that I did not find the Cherries at all altered, but were 
ſtill as big and as entire as before they had been boiled ; 
I put ſome of theſe allo to dry in: the open Air. Thenext 
day I found that all theſe Cherries Pr dry very: well 
and not corrupt:3--bat thofe that- had+ been boiled buy 
once without water were bigger than all the reft, and 
thoſe that had been boiled: ewice were very wrinkled: . 
and grown ſoaller than the othersthat had been as long 


-I his Experiment ſhews that ſome Fruit may withorit 
danger remain a great white upon the fare in this Engine 
after they bave been boiled enongh; and. that makes 
them to be not ſo fit-to corrupt as they were before :: 
therefpre I believe , it thoſe who are saltul that way,: 


wanld make a Syrup:ta keep fuck: Frunan without diy: 
ing ,:they might haye Sweet-meats, which — 
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been boiled in Sugar, would keep much better the taſte 

of the Fruit 3 but I think the Syrup ſhould be thicker 

than uſual, becauſe the moiſture of the Fruit is apt in a 

little time to mingle with it, and make it more liquid. 
Experience mult teach us what degree of heat will be 

the beſt to preſerve Fruit without much altering its taſte. 


EXPERIM. TIT. 


Fuly 6. I put into a pot five ounces of Gooſe-berries, . 


and having 'continued the fire till the drop of water 
would dry away in 15 ſeconds, I- preſently put. it out. 
The Veſlels being cooled, I found that the Goole-berries 
had yielded an ounce and half of liquor pretty thick : I 
put ſome of theſe Gooſe-berries to dry in the open Air, 
and they did dry very well and not corrupt. 

This Experiment made me the more apt to believe that 
Sweet-meats-might be ſo ordered as to keep much of the 
taſte of the Fruit ; and I believe at the ſame time one 
might have a great conveniency to make clear Cakes, 
becauſe the juyce fit for that purpoſe is all kept in'this 
Engine, and may be drawn a great deal ſooner than after 
the ordinary ways. i: 

I. If 


EXPERIM. 117. 


Fuly 22. Three weeks ago I ſhut up ripe Gooſe-berries 
ina —_ glaſs, and puy to them water ſatiated -with Sugar 
to fil] up the interſtices : to day ſecing theſe Gooſe-ber- 
ries ferment apace and make abundance of bubbles, I put 
ſome of them in aglaſs-pot with ſome of their liquor, and 
baving incloſed it in the Engine, I continued the fire till 
the drop of water did dry away in 6 ſeconds, with an 
inward preſſure five times. ſtronger than the ordinary 
preflure of the Air. I took' off the fire, and the V 
being cooled, I found the Goofe-berries very well boiled, 
ſoft, and of a good taſte : though the Fermentation had 
made them hard and unpleaſant to the palate. I included 
at the ſame time another pot full with freſh Gooſe-berries, 
to which I added one part of Sugar to five parts of _ 

I found 
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I found 'them alſo>very ready ;: and of a very-pleafing 
taſte; but much more; feet than thoſe Lok been 
fermented. ' P £5:.4 T8 
Aﬀeer I had left theſe two glaſs-pots' for ten days to- 
gether: well covered.,. but not - above 2 full, I faw no 
Fermentationin them 5 but' the Fruit grew a little my- 
ſty. in the pot containing thoſe: Gooſe-berries that had 
never been fermented ; but in-the other pot there was 


 Nochange at all: ſo that it ſeems the Fermentation be- 


fore boiling is a remedy againſt corruption. I took the 
Fruit that grew muſty, and having exaQly filled a lefler 


glaſs with it, I faſtned a good cover to it with a Screw, 


this prevented further corruption 3 and that ſame Fruit 
in five or ſix days began to ferment , and the juyce ran 
over, though the Screw preſt the cover pretty hard.: . --/ 

Axguft 30. 1 opened that ſame glafs whoſe cover was 
faſtned with a Screw, and having put ſome of the Fruit 
and Juyce into a little glaſs-pot,then having ſhut all in the 
Engine, I increaſed the fire till the drop of water dried 
away in 6 ſeconds, with an inward preſſure twelve times 
ſtronger than the ordinary preſſure of the Air. I took 
off the fire, and the Veſlels-being cooled, I found the 
Gooſe-berries had , by boiling again, loſt much of their 
ſweetneſs, but their taſte was very pleaſing, it may be 
many people would like it better than before : having 
put ſome of their Juyce into a glaſs, and ſonie of the 
Juyce that had not been boiled again into another glaſs, 
I put them both together i» Vacuo, and I ſaw that the 
Juyce twice boiled had given over fermenting, becauſe 
it did not bubble, but the other did mightily. 

From all I have ſaid in this Experiment I believe I may 
conclude: 1. That if we keep Fruit, as I have faid in 
the beginning, that is to ſay, if we let them ferment 
ſoftly in Veſlels well ſtopt, we may at any time make 
with them very good Sweet-meats at a cheap rate, by 
the help.of the Engine that will ſoften the Fruit , and 
keep the Spirits from evaporating. 2. There will be leſs 
danger of growing muſty when _ Fruit hath been _ 
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ed fo during the Fermentation; 3. If any ntuſtmeſs 
appears , we may hinder it by filling up the Veffels and 
faſtning the cover with a Screw. 4. If the Fermenta- 
tion begins again, we may ſtop it by a new boiling, 
Yet this Experiment ought to be contmued ſome time 
lenger before-we can be aſſured how far it will go. 1 
do not here defcribe the way how to faſten a; cover-to 
a glaſs with a Screw, ſince it is the fame that hath been 
faid in Chap. 1. for the Pot GG, and people that would 
make a great Trade of that kind, might inſtead of glaſles 
make uſe of high earthen pots. 7 
BXPERITM IF. 

Angſt 17, & 18, IT repeated the ſame Experiment ; 
but inſtead of Gooſe-bernies-F made uſe of Plams, I boil- 
ed ſome of them three ſeveral times, but I learned no- 


thing worth relating , only that Plums, after they are 
. boiked, fermenting with - or ; of Sugar, will taſte like 


Wine, ſtronger and more pleaſing than Gooſc-berriee, 


and I do not queſtion but many men will approve of 
this pleaſant reliſh beyond that of moſt Sweet-meats. I 
did alfo obſerve, that when I diſtilled them in the man- 
ner deſcribed Chap. 6. Exper. 3. they yielded juyce in a 
greater quantity and thicker than when boiled, as the 
Gooſe-berries before-mentioned were. 


G————__— r—_—_— a. tb 


CHAP. Y. 
Experiments to make Drinks. 


EBXAPBREFAM 1 


UOly 22. Tincluded, two or three weeks ago, ſome 
ripe Gooſe-berries in a great glaſs, and filled all the 
inter{tices with water and Sugar :' today ſeeing the Fruit 
did ferment apace, I took out ſome with the hquor, and 
filled therewith ? of a little glaſs-pot 3 then I made uſe 
of 
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of ſame; of, this: liquor alone to. fill another glaG-pot, 
wherein I bad 2 - : frelh Gooſe-berries unfermen- 
ted : having included theſe two pots in the ſame frame 
and in the ſame Engine, I. advanced the fire till the dro 
of water would dry away in 2 ſeconds, and kept it ſo 
for a while 3 the inward. preſſure was ten times ſtronger 
than the ordinary preſſure of the Air. The Vellcls he. 
ing cooled , I found the pot containing the fermented 
Gooſe-berrics to be half empty and mightily burnt 3 but 
the Veſlel containing the freſh Goole-berries was ſcarce 


at all the emptier,, though there-were in it a good deal 


of fermented liquor which had no taſte of burning, 

_ From this Experiment I concluded , that when Wine 
15 made ſo by infuſing fruit in water and Sugar, there is 
much more ſtrength in the fruit than in the liquor : fo 
that-the fruit by fermenting comes to be near as apt to 
rarifie as Spirit of Wine it {elf (ſce Chap. 6. Exper. 2.) 
Therefore I thought if I did make Wine with fruit alone 
without water, it would be mighty ſtrong ; but becauſe 
the juyce of Goolſe-berries and ſeveral other Fruits are 
too thick to make Wine withal , unleſs they be boiled, 
I think that this ſcrewed Engine 1s very neceflary to boil 
theſe Juyces, ſeeing we can perform it without water, 
and without evaporating the molt ſubtile parts ,, there- 
fore I made the following Experiment. 


EXPERFA IH 


July 25. I pnt ripe Gooſe-berries into a Pewter-pot, 
and having incloſed it in the Engine, I continued the 
fire till a drop of water would dry away in 3 ſeconds, 
with an inward preſlure ten times ſtronger than the or- 
dinary preſlure of the Air : I preſently took off the fire, 
and the Veſſels being cooled, I found that the Gooſe- 
berries had yielded a very red juyce, and that in the 
places where the Gooſe-berries had been burlt next to 
the Pewter pot , they had acquired a very fine purple 
Violet colour. 

I put this morning ſome of the ſame ripe Gooſe-ber- 
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ries with water and Sugar into a glaſs Velſel well ſtopt ; 
and afterwards I put ſome of the Gooſe-berries, newly 
taken out of the Engine, into another glaſs with ſome of 
their Juyce and ; of Sugar, that I might ſee which of 
them would ferment ſooner and better. 

Arguſt 2. Two or three days ago I ſaw the Gooſe- 
berries ferment 'in both glaſſes'much alike , and to day 
having taken fome of the Juyce out of the two glaſſes, 
F put them — into two Vials, and then I put them 
both together 3 YVacxo, where I obſerved, according to 
my expectation, that the. Juyce of thoſe Gooſe-berries 
that had been builed, was much more like the nature of 
Wine than the liquor of the other glaſs, for that bub- 
bled more, and 1ts taſte was more pungent and ſpiri- 
tuous. 

Anguſt 3. I ſeparated the boiled Gooſe-berries from 
their Juyce, and ſqueezed them that they might yield 
more : I put all that Juyce into a Bottle which I have 
kept ever fince, that 1s , near ſix weeks. For two or 
three days in the beginning that liquor fermented migh- 
tily, threw out the Cork and ran over, though it was 
not : full ; but ſince that time it hath been much abated, 
and now its taſte is very good and pungent; yet it doth 
ferment ſtill, ſeveral bubbles ariſing in it, and 1t is not 
clarified : this makes me believe that ſuch Wine may be 
kept for a great while, and that it 1s to be feared rather 
that it will be too long a making, than that it will grow 
ſour too foon, | 

I put the remainder of the ſqueezed Goole-berries into 
another Glaſs with water and a little Sugar : this in leſs 
than 24 hours began to ferment very violently , and in 
a fortnight the liquor was pretty well clarified and good 
to drink, but not fo ſtrong as that without water, and 
F beheve alſo it would have grown ſour in a ſhort time. 
This Experiment was made by gueſs and without Scales ; 
but I gueft the fruit to have been about : of the weight 
of the water, and the Sugar ;. | 

From this Experiment we fee that the ſame frunt, by 

means 
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means of this Engine, may afford two. ſorts of Wine; the 
one to keep long, wt the other ky drink quickly. 7 

i BIPERTMAE |. 
Arugnft 5.'f took: ſome of the. Juyceiof the:Goole-ber- 
ries above-mentianed;,: in the time .1t: did-ferment' moſt 


briskly., and: having] put it: into. alittle: glafs-pot; 'and 


then in the Engine , I continued the fire till the drop of 
water would dry away in 10 ſeconds, with an'inward 
preflure three'tinies ſtronger than the: ordinary prefiure 
of the Air. 1 found that the liquotthag ;gataitaſte near 
to that they: call-in Frarce: raine; tand/ tt waspleating 
to drink; and apt to quench thirſt. --Then-thar Lmight 
know whether the liquor had - been! much: altered. b 
boiling in the Engine, I put ſome of it into a httle alaſs, 
and took ſome alfo: out of the. great Bottle thatiwas a 
fermenting, -and;having put it -1nto another-glats,. I in- 
cluded themm both: at the ſame time 2» FYacuo, and found 
that the liquor which.I had ſet upon the fire during its 
fermentation, did not bubble ſo much as common water 
would do; but the other liquor: did at.the. very: firſt 
ſuction riſe all into bubbles. 4 3 oo ney 9p at 5 
From. this Experiment I gueſs : ;1- That.:-by boiling a 
Liquor , whilſt it ferments, we may quickly take away 
the ill quality it hath to generate winds, and cauſe-pains 
in the Belly. 2. That ſuch a liquor would not hurt the 
Head neither, as Wine-doth, becaule the Spirits are not 
yet quite ſo looſe, as they are in Wine: and-this appears; 
becauſe the Wine boils in- fome meaſure 72 Vacwo Boy- 
l;ano, but this liquor doth hardly yield any little bub- 
bles. 3- That ſuch a-liquor would not eaſily dye, fince 
the Spirits can fo hardly extricate themſelves.: And laſt- 
ly, I am very apt to believe that it would. be a good 
nouriſhing and ſtrengthning Drink , ſince Bread is: rec- 
koned to be the ſtaff of life which is put into the Oven,. 
even during is fermentation : yet we mult expect fur- 
ther Experiments before we can have any certainty of it 5 
in the mean time'we may be ſure that fuch drink may be 
got ready pretty ſoon. | EX PE- 
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Anguſt 17. I took Juyce of Plums. diſtilled after the 
manner to be deſcribed Chap. 6. Exper: 3; and becauſe it 
was thacker than :that-which i drawn without dittilling 
(for the Juyce which remains in the heat with: the fruit 
is thereby continually-attenuated) I' thought Ifhould uſe 
more heat to attenuate the ſame : therefore having ſhut 
it after the ordinary way, I continued the fire till the 
drop of water would dry. away in lefs 'than 2 ſeconds, 
with an-inward preflure twelve.times ſtronger than the 
— -of the Air : I took away: the fire, and 
the Vellels being.cooled, I found (contrary to my expe- 
Ration) that the Juyce was become almoſt all ſolid from 
the top to the bottom of the pot, and that it was turned 
into a black ſtuff much burnt which: could eaftly be 
powdered between ones fingers; yet.there .were many 
cavities full with a very fluid liquor , which had ſuch an 
acrimony, that the Tongue could hardlyendure it : ſo that 
the heat did work upon that Juyce almoſt the ſame 
fiat as the Runnet doth upon Milk... | 

I have kept for two months together ſome of the ſame 
diſtifled Juyce of Plums, and I found that it was not at 
all grown hard , as that which had been in ſuch a great 
heat was ; but it hath fermented very little in compari- 
fon with thoſe that are more fluid. | | 

This Experiment ſhews that the degree of heat is to be 
well obſerved in making Drink, not to give too much 
nor too little : and that diſtillations of | "tude may 1n- 
deed prove very good to make clear Cakes, Gellies, Sy- 
rups, &c. but for Drinks , ordinary boiling, as I have 
ſaid of Gooſe-berries, will do better : yet in time it may 
be, ſuch thick Juyces will make ſtronger Wines than 
thinner ones 3 but I am afraid that will require many 


years. 
EXPERIA T7 


Axenſt 17, 18, &c, L kept Juyces of Plums to make 
| the 
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the'ſame Experiments, as 1 fave fad. of Gooſe berries 3 
but. I: think; it,needleſs; to, give the particulars iof them, 
becauſe I kar nothing new þy them, but that Damſons, 
if they be not+o0 ripe:nor. over;botked,, will make Wine 
much. ſtronger ; than Goaqlſe-bepries ; and that. having 
mingled; a lute Juyre! that: was. a fermenting with a 
Bottle of Jayee newly'daawn . this mixture” did ; like' a 
Ferment, haſten the fermentation im the ſaid Bottle... 


: 4 
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Vhy 13: Dr, Slere, Fellow of the. Royal. Society, had 

' 'a mind to try! whether the Engine could not be uſe- 
ful to draw. quickly the moſt ſtubborn TinGures in Chy- 
miltry 3 therefore we put. into a little glaſs pot Salt of 
Tartar with rectified Spirit. 'of,, Wine : into; another pot 
we put Amber with ſome of the ſame Spirit' of Wine. 
We continued the fire till the drop of water would dry 
away in 3 ſeconds, with an inward preſſure twelve times 
ſtronger than the ordinary preſiure of the Air, and then 
we did put 'it. out preſently. -The Veſſels being cooled, 
we fonnd in the firſt pot- that the-tinQure of Tartar was 
as ſtrong as it could have been made in a months time 
after the ordinary way, and its taſte was lixivious 3 in 
the other pot the tinare of Amber was a great deal. 
fronger than uſually it is. | 


EXPERTIM. IT. EP 


Fuly 15. Dr. Slare had alſo a mind to make a tryal of 
the tincture of Antimony : the fire was lighted by 10! of 
the clock in the morning, I continued it till the drop of 
water would dry away in 2 ſeconds, with an inward 
preſſure twelve times ſtronger than the ordinary pref 

-" 
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ſure of the Air : I took'of ſome part of the fire, ſo that 
the heat being diminiſhed , the drop'sf 'water dill-eva- 
porate but in- 3-ſeconds, - and nothing-could get out-of 
the Engine 3 1kept the fire ninch about that faine ſtrength 
till x: inthe aftefnoon'; ther 4ſt it till about*three:of 
the clock, 'at which time'T fourid the Veſlets much <00l- 
ed, and the fire almoſt out. I-lighted it again, ſo that 
the drop of water would evaporate in 1: ſecond, and 
then IT ſaw again ſomething get out through the little 
Valve P, andI took off ſome of the fire til] the drop of 
water would dry away but in 2 feconds, and then the 
Engine was very tite again. I let the fire go out of it 
ſelf, and found that the Vinegar had drawn a very little 
tincture from the Antimony , though the heat had been 
much ſtronger and longer than in_ the former Experi- 
ment for the tinCture of Salt of Tartar. | | 

A while after when I would empty the pot, 'I fourfd 
that the Antimony was come into a lump as if it had 
been melted , and that the upper part was red , and the 
bottom blackiſh ; ſo that it ſeems the tinture had been 
drawn and then precipitated. F 4 

We did alfo take notice of a great difference between 
Spirit of Wine and diſtilled Vinegar 3 for in Exper. 1. 
the heat had given ſuch a great ſtrength to the Spirit of 
Wine to expand it ſelf, that moſt of it had run over from 
the pot which was thereby above half emptied * but on 
the contrary, the Spirit of Vinegar had been ſo little able 
to expand it ſelf, that the preſſure in the Engine being 
equal, if not — than that in the pot, this was not at 
all emptied, but ſtil] full to *, though the heat had been 
ſtronger than upon the Spirit of Wine, and the preſſure 
in the Engine had been equal in both Experiments. 


EXPERI M II1L 


Anguſt g. I put ſome Roſemary into a long glaſs por, 
but it was held up by a Wyre-Diaphragme, fo that it was 
diſtant from the bottom by a third part of the length of 
the pot : I kindled the fire towards the top of the En- 
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pine, that the bottom-remaining cold , the vapors of the 
Roſemary might condenſe- in the bottom of the pot : I 
continued the fire till the drop of water upon the cover 
would evaporate in 6 ſeconds; but the bottom was al- 
moſt cold. Afterwards I found that the Roſemary had 
yielded ſome red water and pretty fragrant, about the 
weight of a dram, and belides that two or three drops of 
eſſential Oyl of a very ſweet ſmell, and of a contexture 
ſomewhat like Butter , being thicker than Oyl uſeth-to 


be. | y 
This way of diſtilling is to be preferred to: the ordi- 
nary ways? TI. Becauſe there is no er of loſing any 
thing. 2.. Becauſe the vapors may d more eaſily 
than get up : So that being put in motion by the 
gentle heat of the Balneum Marie, and preſently fal- 
ling down by their heavineſs, they can preſerve their 
own nature much better than when, being expoſed to 
a fire leſs kind, they muſt recetve from it a motion 
ſtrong enough to raiſe them to a conſiderable height, 
which can hardly be done without altering their nature. 
3. In ordinary Diſtillations there ſticks always ſome Oyl 
to the head, which doth not come into the receiver ; 
but here there is no ſuch danger, ſince there is no head, 
the receiver ſerving for both, doth immediately receive 
all the vapors that are freed from the ſubj | 
The Diaphragma I made uſe of for theſe Diſtillations 
1s expreſt Fig. 3. 
BB. Is the Diephragma made ont of Wyres. 
AAAAAA. Are three little feet to keep it up at ſome 
diſtance from the bottoms. "as 
CC. Is another Wyre faftned_ to the Centre of the 
Diaphragma , and reaching to the top of the 


Glaſs, that after the Operation is made, we may _ 


draw ont the Diaphragma with the matters 
above it , and leave the diftilled Liquor alone 

in the Glaſs. 
We might alſo order our Veſlels to be caſt after a 
Circular ſhape, as in Fig. 4- on ſetting one end in rw 
i) 
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fire, and the other end in cold water, all the vapors 
would condenſe there , and the volatile Salts might {&i 
in the middle, as in ordinary Diſtillations. We might 
alſo order our Veſlels, as in Fig. 5. where the Pot GG 
hath its aperture II out of the Engine AA : fo that the 
ſaid Pot might be quite filled with the matter to be di- 
ſtilted : for applying a deep cover BB to the aperture IT, 
the vapors will all deſcend and be condenſed in the faid 
Cover. 

The Pot muſt be ſtrongly foddered to the Engine at 
the- aperture SS to keep in the water contained 1n the 
ſpace TTTT between the Pot and the Engine. 

The little Pipe HH muſt be ſhut with a Screw inſtead 
of weight, as you ſee in the Figure. 

There ſhould be ſome kind: of Iron box faſtned to the 


= AA to keep fire to it. - | 
ſtly , The whole thing _ to hang almoſt i 
Z£quilibrio by the Appendices CC upon the two Pillars 


RRRR, that it might eaſily be turned upſide down. 

By that way we may fave the trouble of opening the 
Balnewume Merie, and fo there will be no neceffity to let 
it cool at all, becauſe we may look into the Pot at any 
tune, and put new materials into it , without giving any 
way to the water 4n the ſpace TTTT to fly out. And 
beſides, the cover BB may be made of glaſs, and ſo we 
can obſerve the progreſs of the diſtillation. We may alſo 
(for Operations that require to be made in great quanti- 
ties) tye four or five ſuch Engines together in a great Iron 
ring, and place the fire in the middle of them : fo that 
the ſame fire will heat them all at the ſame time. By this 
means perhaps Bread may be baked very cheap and very 
good with Sea-coals. And fuch an Engine, though never 
ſo great, may cafily be filled and emptied by turning it 
upſide down , becauſe it hangs i# Aquilibrio ; but L 
confeſs I bave not yet tryed it fo far. 


E XYPER T1 M. IV. 


Auguſt 1c. I took three ounces of Cinamon, and ha- 
ving 
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ving ſet them in the ſame manner, as the Roſemary lately 
ſpoken of, I continued the fire till the drop of water 
would dry away in a minutes time 5 but I found after- 
wards that almoſt nothing was drawn out of the Cina- 
won. LI put the ſame Cinamon in again, and I continued 
the fire till the drop of water would dry away in 2 ſe- 
conds upon the cover 5 but the bottom of the Engine 
was laid in cold water, which I did renew from time to 
time, ſo that the ſaid bottom got very litthe heat : that 
time I got about five drams of a whitiſh liquor with ſome 
ſmall drops of Oyl (wimming at the top 3 there was alſo 
ſome Oyl ſticking to x A of the glaſs , and being 
ſeparated with a Knife, did alſo ſwim at the top of the 
liquor. It is ſomewhat probable, that the Oyl drawa 
after that way, is not ſo heavy as that which is ng 
hither from the Eeft-Indies, and fo mingling with t 
Phlegm, it makes it whitiſh 5 and that Phlegm having 
Oyl mixt with it is fo fragrant, that it doth aromatize, 
there being allowed a greater quantity than of pure Oyl. 


E XPERIMA. VT. 


Azguſt 12. IT put Aniſeeds into a glaſs pot, and ſome 
leaves'of Roſemary into another, then I poured water 
into both of them to ſwim over the matter. I bad a 
mind to know whether the eſſential Oyl would not be 
extracted as the Gelly is extracted from bones. I thoughe 
that the particles of water, infinuating between the parts 
of the Plants, would give occaſion to the particles of 
Oyl to get looſe, and that theſe would afterwards 
ther at the top of the water. I continued the fire till a 
drop of water would evaporate in 1o ſeconds, and then 
I put it out, I found the matter much more iragrane 
than before , eſpecially the Roſemary, but I found no 

I. 
= 13. I repeated the ſame Experiment with Roſe- 
mary in one pot, and Cinamon in the other : I increaſed 
the fire till the drop of water did evaporate in 3 —— 
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and preſently I took it off. The Vellcls being cooled, I 
found the Roſemary rather of a ſtinking than of a ſweet 
ſmell : from whence I concluded, that the exceſs of heat 
had ſpoiled it , fince in the' former Experiment a lefler 
heat had made it more fragrant : Sol cannot tell whether 
by ſeveral Experiments we might not meet with ſome. de- 
gree of heat that would make it much better and apt to 
yield more Oyl by diſtillation, and more eaſily than 
_ uſually it doth. 

The Cinamon being a harder body was not ſpoiled at 
all 3 but I do riot believe that it would be profitable-to 
prepare it ſo, unleſs we could find a degree of heatmore 
fit for it. 

This is all I have-done about Chymiſtey , to which I 
- think I may add, that this Engine may, without doubt, 
be of good uſe in thoſe Operations that require a gentle 
and equal heat on'all fides 3 becauſe the hotteſt water 
aſcending continually, will communicate the heat every 
where : 1t will be good alſo to keep the ſame degree of 
heat for a great while, becauſe the great quantity of wa- 
ter to be heated and cooled will hinder the inequalities 
of the fire from being ſo remarkable upon the included 
matters. For example : If the fire comes to be ſomewhat 
ſtronger one time than another , it will come to paſs, 
that the ſtrength of the fire will be abated before it hath 
done any great effe&t upon the Engine. and all the water 
contained 1n it; and ſo when the fire-comes to be weaker 
than it ought to be, yet the heat will be kept a great 
while in the Engine, that you may have tume to make a 
better fire. This conſideration hath given me a mind to 
apply it for hatching Chickens, and 1 verily believe that 
the thing would ſucceed : I would fet the Ball of an 
Hermetically ſealed Weather-glaſs under a Hen among(t 
the Eggs, and fo the Pipe- of the ſaid Glaſs reaching out 
of the Neſt, may (ſhew the degree of heat neceſlary for 
that-Operation : then Iwould include that. ſame Wea- 
ther-glaG infan Engine ſo accommodated with glaſs win- 
dows, that people might ſee what paſleth in it; the 
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Eggs in glaſs pots well ſtopt: ſhould be'included'in'the 


ſame Engine, and fo we may obſerve the degree of heat 
by the other glaſs, that it be:juſt theſame with that when 
it was under. the Hen, and alſo may fee when{the Chic- 
kens.are hatcht , becauſe this Operation is very: gentle, 
and requires neither great preflure nor ' heat.” ' Eng] 
for that purpoſe may be made of Lead, fo that they will 
be big and cheap. I had a mind alfo to try whether the 
preſſure might haſten the formation of a Chicken as well 
as it doth the cofion of meat z but I have given over 
ſuch deſigns, ſeeing I could: find no leifure to-gothrough 
with them, 


CHA#P. VIL.. 
Experiments for Dyers. 
EXPERIM. © 


TD Ecauſe in the ſecond Experiment: of ; the fifth-Cha- 
pter I had ſome thoughts that the Gooſberries had 
drawn a fine purple colour from the Pewter ,' I bad a 
mind to ſee whether-Currants, . being red already; would 
not make a finer:colgur-; Therefore /-;.' ; jj -1 

' Auguſt 3. | put ſeveral ſmall Pewter Plates into aglaſs 
pot with ſqueezed Currants: I continued the fire till the 
drop of water would dry away in 3 ſeconds, with-:an 
inward, preſſure, twelve. times as ſkrong.as the ordinary 
preſſure; of the Air. /.I found afterwards that Currants, 
inſtead of making a finer colour than Goole-berries, had 

but a pale liquor, and much taſte of Empyreume. -. - 
I had at the ſame time put ſome black Cherries into 
another pot, and I found the colour of their juyce migh- 
tily abaxed : this made me gueſsthat fire doth very much 
aleer the colours of moſt, Bodies, jt warks-upon, by giving; 
colour $0 thoſe that had none, and taking, it from hoſe 
| that. 
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that were coloured afore : and I believe that in Chap. g. 
Exper, 2. the Gooſe-berries that were burſt againſt the 
Pewter had got more colour than the reſt , meerly be. 
cauſe they had endured more heat : Therefore it is like 
enough, that if by means of this Engine we apply much 
heat without waſting the Bodies away , we may uſe for 
ſeveral Tin&ures ſuch Materials as we could never have 
done by the ordinary ways. | 


IT * INT 


Angeſt 4. I took Juyce of Lemmons, and incloſed it 
with ſome ſmall Pewter Plates in a glaſs pot 3 and having 
increaſed the fire till the drop of water would evaporate 
in 10 ſeconds, with an inward preſſure three times ſtron- 
ger than the ordinary preſſure of the Air, I found that 
- the Juyce of Lemmons had drawn no tinture from the 
Pewter, though it be much more acid than that of ripe 
Goole-berries. 

Anguſt 7. 1 repeated the ſame Experiment with the 
ſame Juyce of Lemmons, and I increaſed the fire till the 
drop of water would dry away in 3 feconds, with the 
inward preſſure twelve times (tronger that the ordi 
preſſure of the Air: I left ſome fire to keep the heat lon- 
ger, and-I found that the Juyce of Lemmons had got no 
taſte of Empyreume, nor taken afty tin&ture from the 
Pewter, but it lookt a little yellowiſh : from thence I was 
more fully perſwaded, that the colour of the Gooſe- 
berries Chap. 5. Exper. 2. had not been drawn from the 
Pewter: © 

'T had put at the ſame time fome ſqueezed Gooſe: ber- 
ries imo another-pot , and I found them to be burnt fo 
much, that one-could hardly fwallow them : their colour 
was reddiſh, but nothing near fo fine as that Chop. 5. 
Exper. ©. ſo that it appears, that the exceſs of heat may 
be very hurtful : having ſtained my hands with that burnt 
Juyce, it ſtuck ſo faſt, that T could not get it off in five 
days; though I waſht it with'Sope'ptetey often, ſo that 
pethaps ſuch liquor'may prove a'good Vehicle to make 
colours penetrate and ſtick well. EXPE- 
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EXPERTAM II 


Auguſt 16. Mr. Meyre a Dyer brought me ſome pul- 
verized r#bia tin@orum,we put itinto two glaſs pots with 
fome pieces of cloth and water 3 and to one of them we 
added a little Brandy : we increaſed the fire till the drop 
of water would dry away ia 3 ſeconds, with an inward 
preſſure 12 times {tronger than the ordinary preſſure of the 
Air 3 this was done 1n balf an hours time : I took off the 
fire quickly, and the Veſſels being cooled, we found the 
red oolour ſpoiled and turned yellow: the pieces of cloth 
had their texture quite deſtroyed, and might be torn very 
ealily , though in the ordinary way ſuch cloth may be 
boiled for ſeveral hours together without danger. 

From this Experiment we ſaw that the rabia tinForum 
nor the cloth cannot endure ſuch a ſtrong heat. 

Mr, Adayre had a mind afterwards to fee whether.Co- 
cheralle would give all its tindturs without being grind- 
ed z therefore he put three grains of Cochenille yery en- 
tire into a glaſs pot with three aunces and half of water, 
and at the ſame time he put-into another pot ſome coarſe 
Cachenille that is ſold eight times cheaper than the o- 
ther, and therefore he put eight times greater quantity of 
it in proportion to the water. Having increaſed the fire, 
as in the former tryal with rubie finFornw, we found 
in the firſt glaſs that one of the grains of Cochenille had 
been quite diflolved, and 4bat the two remaining had 
loſt all their colour, and were turned black : the liquor 
was of a fine red colour ; but in the ſecond pot the tin- 
Qure was ſtronger and deeper. 

From this Experiment it appears, that by the help of 
this Eogine one may fave all the labour of grinding the 
Cochenulle and all the waſting of it, and perhaps coarſe 
Cochenille will give much more tin&ure than uſually it 
doth. 

I madeatryal with theſe Liquors to know whether the 


Pneumatick Engine would help Tin&ures to penetrate 


better into the cloth : I put a piece af cloth into one on 
ho the 


As A New Digeſter. 

the liquors, and having ſet it ſo i» Yacuo, I ſaw, accord- 
ing to my expeCtation, that a great many bubbles of Air 
got out of the cloth, ſo that I was in great hopes that the 
tin&ure getting into the place of that Air, would pene- 
trate every where : yet having let in the Air again, and 
expreſt the humidity from the cloth, I found that all the 
colour was gone too : from whence I-concluded , that it 
is 'not enough to have the colour infinuate between the 
hairs of- the cloth, but that it muſt get into the hairs 
themſelves; and this cannot be done, unleſs all the little 
rn every hair is made of, be rarified and expanded 


heat , which.is.much more powerful for that than any 
Vacunm can be. 


EXPERI. IV. 


Auguſt 18. I put two pieces of cloth into two glaſs 
potsz to one of them I added ſome tincture of coarſe 
Cochenille , and to the other Juyce of Prunes diſtilled 
after the manner deſcribed Chap. 6. Exper. 3. I preſt the 
fire till the drop of water would dry away in 42 ſeconds, 
with an ney 5 (ſure ſix times ſtronger than the ordi- 
= preſſure of the Air: then I took off the fire quick- 
ly for fear- the cloth ſhould be ſpoiled : the Veſlels —_ 


cooled, I found both the pieces of cloth good till and. 


well dy'd, the Juyce of Prunes having penetrated as wel] 
as the tinure of Cochenille ; but the tinure of it was 
of a deeper red and nearer to a brown colour : the Juyce 
it ſelf was much altered, for it was Violet before : 1t was 
grown alſo much more liquid and watry. 

From this Experiment it appears , that this Engine 
keeping things for a great while 1n a great heat without 
damage, and hindring the molt ſubtile parts from getting 
away , as uſually they do, may be fit to inſfinuate into 
cloth ſuch liquors as are reckoned to be too thick and 
glutinous, as —_— of Plums 153 becauſe for dying 
there is no need of good taſte. 

Mr. M4azre thinks there would be no need of an in- 
ward pot, and fo I believe the aperture of the outward 
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= ine ight be left. lefſer than the cavity,” as;you may 
ſee Fig. Fa if they would dye clothin it, Sm _ 
ture HH ſhould be left wide enough'to convey. the:cloth 
ito the cavity AA, and.this Engine; ſhould alſo.bang 
in Hiquilibrio by its Appendices CC forthe convenicncy 
of filling and.emptying the ſame. 1 or 


— MG 
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. 


—_ + 


_ bz 5 * 


CHAP VIIE- !. 5 | 
- Experiments upon barder Bodies, as Amber, .. 
' Ibery;-&6..<. v2 ts -- 12647 


FT Have made other Experiments'upon.;harder bodies, 
K as Amber, Ivory, Cow's horn, Tortoiſe-ſhells ;, but. 
uſe I have found nothing yet that may be | t. 

to uſe, I will not be tedious in relating the Parti 
of thoſe Experiments 3. therefore I ſhall only ſet down 
ſome few obſervations which they afforded. wy 
1.; Amber could. never be melted whatever degree of 
heat I made uſe-of, though I filled the Engine with 
Pitch and Sand inſtead of water 3 -and I preſt the coves 
with eight. Screws inſtead of two. 1 could indeed ſepa- 
rate ſeveral -ſubltances from, it, as Balam, Fumes, and 
Terveſecitin Ie oat; that. Annot; by called (arp: d Amy 
er,: fince it; hatl ſeveral. proprieties,belonging to 
Amber : for if we diflolve cheſs | ſblanon wich Sir 
of Turpentine , they cannot be brought to i E- 
rable hardneſs by evaporating the Spirit, and an indif- 

ferent heat will ſoften them again. | 

2. Mr. Boyle having given me ſome Copal Gum to 
try what it would do, I found indeed that it could be 
melted without being much altered 3 but when I would 
apply the ſame to facilitate the melting of Amber, I 
found that it would not do: I would, forthe ſame pur- 
_ make uſe of Gum Tragacanth, Maſtich, and Roſin, 
ut it was all in vain: fo that I believe one may be _ 
r 


___ 
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that the melting'of Amber requires a fironger and-quick- 
er heat than this Engine can give. 

3. Though Cows horn feerns to be a more: glutinous 
matter than bones are , I could never make any gdly or 
glue with. it;/ though I bave put the fame over-and over 
again in the Engine upon the fire, even four times: fic- 
cellively. | 

4 1 AIP never make Ivory ſoft and glutimons, 

I have boiled it feveral ways, and in ſeveral Merſtrunms, 
as Greaſe, Oyl, Beer, and Water z I could draw a fine and 
tranſparent Gelly from it, but the body remained brittle. 

5. Fortorſe-ſhell cannot be ſoftned by bottling tn Oy! ; 
bur in Spirit of Wine it ſwells, and hath a great many 
cavities lake a Spon | 

6. Cows horn and Tortorfe-ſhel} having been -with 
water Cx to a heat that drys away the of wa- 
ter in 3 ſeconds, with an inward preffure twelve times 
ftronger than the ordinary preffare of the Air, they 
come to be fo ſoft , that they do. not grow hard again 
but in three or four days tme; and this perhaps might 
be of ſome uſe, and give more conveni to work 
thoſe Materials than when they are heated only after the 
ordinary way 3 bnt I muft confels that they will after- 
wards be more brittle than before : and I have ſeen once 
ewo picces of Fortoiſc-ſhell that had been by boiling 
well gtned to one another, that after they were bardied 
2gain , they would rather break in other places than be 
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4 Calculation of the price that a good bigEng ne may 
come to, and of the profit it may afford. 


Ecauſe people are loth to meddle with new In- 

ventions, left the expence ſhould be greater than 
the profit to be got by them, I will ſabjoyn here a cal- 
culation of the price which a good Engine may come to, 
and of the profit that may be got by it. 

'T have been at an Iron-mongers houſe, and there .] 
cauſed a caſt Iron Pipe to be weighed : This being fx 
inches in Diameter and two foot long , and , without 
doubt, _ enough to endure an inward preflure 
twenty times {tronger than the ordinary preſſure of 
Air 5 This Pipe, 1 fay, did weigh but 57 pounds: 
that ſuch — 12 —— Tm o_ 2s 
ſtrong proporti to its bigneſs, wall wei it a- 
dns pub « need Yell wah 250 
yet'it will not come to 48 ſhillings, ſceing the Merchants 
can with good profit afford ſuch Metal at two -pence:half 


penny a pound. 
Now if the cover and the Veſlicl were ground to one 


another , and that in a, Country where Work-men. are 
cheap, the grinding will ſcarce come totwo ſhillings. . .. 

Then the Iron pieces DD with four Screws two 
ſhould not do enough) and the Iron rod LM be 
afforded much under five ſhillings, eſpecially if —_ in 
the Country and in numbers. | 

Five ſhillings would alſo be a great deal too much for 
ſetting the Pipe HH, and fitting a Valve to it. 

The inward Pot GG of caſt Iron, or glaſs, or ſtone- 
pot might alſo be got under 20 ſhillings ſtrong enough 
and big enough to hold 8o pounds of water : I conteſs 
It on . be a hard matter to make a Glaſs ſo big; bur 
inſtead: of one they may make three or four to be ſet in 
the ſarne Frame one _ the other : So that we may 
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be ſure that a Merchant may with good profit afford 
ſuch Engines ready in good condition at 4 /. ſterling 
apiece. 

_ ſuch an Engine is able to make above 50 pounds 
of the Gelly at a titne, and may do the ſame quantity at 
leaſt twice in 24 hours, (for I have tryed that my great 
Engine , which is 6 inches in diameter, may 1n leſs than 
an hours time be heated enough to make Gelly of Bones) 
- =" wavY one may make roo pounds of Gelly every 

ay. 

Now in Paris where people conſtantly keep Gelly 
ready-to ſell , the price of it is 20 pence a pound ; but 
in London, where they make none, unleſs it be beſpoken, 
Apothecaries uſe to fell it at 2 ſhillings a pound 3 there- 
fore it would be a very good thing for the Publick , if 
any one would ſell Gellies for a groat a pound : yet at 
that price the aforeſaid Engine would make Gelly for 
above 33 ſhillings every day. 

The fire will not come to fix pence, and the bones 
with ſome Harts-horn ' might be- got cheap enough too, 
. fince-It is not neceſſary to ſhave 'them for this Engine, 
#nd a little Sngar ferves for Gelhes : yet let the expence 
come to 13 ſhillings a day, there will be ſtill 20 ſhillings 
profit for the Owner of the Engine, and ſoin four days 
time he will be fully requited tor his firſt expence, and 
one man'alone may at thi ſame time keep five or fix ſuch 
'Engmes at work for ſeveral uſes, whereof ſome perhaps 
will prove more profitable than the making of Gellies : 
[Therefore we muſt not queſtion bur thoſe that will ſet 
upon ſuch things, may make their own profit very well, 
and at the ſame time do a great ſervice to-the Pablick. I 
havenot therefore thought it righc,irra thing of fo general 
uſe, that a man by virtue of a Patent ſhould hinder other 
people from working that may perhaps have more kill 
in doing: things good and cheap; and I have inſtructed 
Mr. Mayor, a Founder, in 0/4 Bedlarm how to make theſe 
—_ of caſt Braſs, ſo that any body may ſee them 
and-buy them of him. 


Poſtſcript. 
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| Þ ys Eadm.King, Fellow of the Royal Society, ha- 


ving got one of theſe Engines, for a greater ſecu- 


rity and conveniency, caufed the rod LM to be fitted in L 


with a Joynt, ſo that it muſt always fall upon the Pix 
HH, and there is no danger that the Valve P may (hp 
off and ſpoil the Operation : he hath alſo cauſed a Bri 
Furnace to be built on. purpoſe, ſo that I have lately 
tryed whether by that means the expence of coals would 
be leſs than in my Chimney-corner {ſee pag. 6.) but I 
have found, contrary to my expedation, that the ex- 
pence is much greater in- his Furnace : the reaſon of 
which probably 1s, becauſe in his Farnace the coals did 
not at all touch the Engine , but remained at a little di- 
ſtance below, as in ordinary Sarid-Furnaces the'coals'do 
not touch the Pot 3 but in my Chimney the coals touch 
the Engine almoſt all along, and thereby may the bet- 
ter heat it, It is therefore likely, that it would be bet- 
ter to build Furnaces; fo' as to have the coals tonch the 
Engine all:along. one fide : It would be better alſo t6 
have them made of Iron plates, becauſe a'Brick Furnace 
requires much fire to. be throughly heated, unleſs it be 
kept at work conſtantly. 

Mean while the Do&or hath made ſeveral Experi- 
ments with his Engine , having this conveniency , that 
there is no need of blowing the fire. Beſides many good 
diſhes of Meat and Fiſh, he hath prepared ſeveral Medi- 
cines, and found that in this Engine the Operation may 
be performed in leſs than the tenth part of the time that 
is required in his other Furnaces 3 and'yet ſome of them. 
are much ſtronger than ordinary. | 

We have ſeen that Harts-horn in Winter time, being 
boiled with twelve, times as, much. water, will tura it all. 
to a Gelly : ſo do the bones with above four times as -. 
much. water, which 1s at leaſt as much again as - wo 

ou 
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Found in Summer time. QOpor this occaſion I will mention 
two other Particulars which do not ſucceed ip. cold, as in 
hot weather : The firſt is the Fermentation of Bones ſpoken 
of Chap. 3. Ex _ . which is br fo well -— my in mn 

he ſecond is the quantity of fire required in fach 4- 
_ for T have found by my Engine that Mutton ns 
very well dreſt , and the bones ſoftned with five onnces of 
coals in Summer time ; but in Winter the Jane effe® cannot 
be produced with leſs than ſix ounces and half. 

We hy ſeen that it " not m_— to put in the 
Engine all the water to be congealed ; but puttin | 
we of bones and water "Ws the Optention —_ 
water being mingled with three times as much freſh wa-- 
ter, will turn gp 9 ow : Inns made 
with an Engine, erefore the to by 
it, is much greater than I have ſaid hep, 9. _— 4 ; 
| T have found that an old Hat, very.bad' and looſely 
made , being imbibed with Gelly of Bones, is become 
very firm and ſtiff : fo that it is likely, if ſuch Liquor 
—_ be uſed in making Hats, they would be extraor- 

inary | 

The 's Engine having already given occafion 
to theſe Experiments, I doubt not but when the thi 
is made common , a great many more Uſes of it will be 
found in a ſhort time. - 
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